V. I MPUTI NG ACTUAL BEHAVI OR FROM CHO CES MADE UNDER HYPOTHETI CAL
Cl RCUMSTANCES

A. THE | SSUES.

In our earlier (Chapter | and Il) overview of concerns/criticisms
regarding the accuracy, or interpretative neaningful ness, of value neasures
derived with the CVM prom nent anong those were concerns for biases
resulting fromthe hypothetical nature of the CVMs contingent "market" and
the CV paynent. Thus, the potential for biases was suggested to result
from the fact that the market valuation context, as well as the comodity
itself in some cases, will generally be unfamliar to survey participants;
related to the "unfamliarity' argunent, biases are suggested to be
exacerbated by the short time allowed for the valuation process in the CVM
relative to the 'weeks or nonths' 1/ spent by individuals in gathering
information -- researching their preferences -- for other, real-life
anal ogous situations. Finally, but related to the above, our earlier
overview nmade reference to research results from cognitive psychol ogists
whi ch suggested the use individuals of heuristic devices in formng
judgements in uncertain situations. These concerns share a comon thene,
viz., a focus on the issue as to how individuals formjudgnents and
val ues under conditions of uncertainty, or on the question: to what extent
can actual behavior be inputed from choices nmade in hypothetical, uncertain,
ci rcunstances?

At the outset it must be re-enphasized that cause-effect statenents
concerning biases attributable to the hypothetical nature of the CVM
have been poorly defined in the literature; in the main, they may be
regarded as thoughtful, intuitive, a priori arguments or assertions as to
why val ues derived fromthe CVM mght be biased. Thus, a logically
consi stent nethod for organizing and discussing 'hypothetical bias' was not
received by the authors. Rather, the authors' initial task was that of
attenpting to sort through the nyriad argunents relating to the substance
of hypothetical bias, the time-unfamliarity issue, as they appear in the
CVWM literature and the psychology literature concerned wth decision-making
under conditions of uncertainty, for two purposes: first to set these
posited sources for bias in the formof testable hypotheses which relate
directly to CVM neasures; secondly, to bring together existing evidence
which mght be relevant for assessing these hypotheses.

These efforts resulted in the follow ng organization for discussions of
biases related to hypothetical settings and the CVM In section B we
consider the '"incentives for accuracy' formof the hypothetical bias
proposition as it (we argue) relates to hypothetical paynent. Bias-related
propositions concerning tine, preference research and 'unfamliarity' are
assessed in section C. Related to section Cs topic, propositions
concerning inaccuracies attributable to distorted perceptions of
cormodities '"traded in the CYM are considered in section D. Section E
addresses the Froposition that, with hypothetical goods and paynents, CVM
values may reflect attitudes as opposed to intended behavior. Qur
di scussions conclude with section F wherein, first, the authors suggest
rubrics for issues related to argunments concerning the hypothetical nature
of the CVWM which mght lend clarity and precision to further assessnents
of these issues and, secondly, results and conclusions fromsections B-E
are summari zed.
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Before initiating our analysis, the reader must recognize that results
fromany one study which has inferential relevance for propositions
considered in one section (e.g., tine/information issues in C) may also be
directly relevant for propositions discussed in other sections (e.?.,
perceptions and framng of information in D). As inplied above, all of
this is to acknow edge that may, if not nmost, of the propositions
concerning the extent to which actual behavior can be inputed from choices
made under hypothetical circunstances are not distinguishable as separate,

i ndependent issues. In treatin% them separately, the authors do not suggest
that they should be distinguishable issues. The partitioning of issues into
seperate sections is intended to serve, however inperfectly, the
expositional goals of precision and clarity.
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B. HYPOTHETI CAL PAYMENT: AN | NCENTI VE FOR ACCURACY?

As noted above I.C., as well as by Randall et al. (1933), the
"hypot hetical bias' notion as it appears in the CVWMliterature is poorly
defined. Too often, the issue is sinply described contextually as, for
exanple, "... the hypothetical character of the CV market precludes the
derivation of values (which reliable reflect preferences)" (Burness et
al., 1983, p. 625). In statenents of this formthe question is begged as
to why the hypothetical market might preclude accurate or reliable
responses. On the other hand, one sees in Freeman (1979a) as well as in
Feenberg and MIIs (1980) a proposition for biases attributable to the
hypot hetical nature of the CVM which is suggestive of testable hypotheses.
Thus, Freenan argues that "In the real world, an individual who takes an
action inconsistent with his basic preferences, perhaps by mstake, incurs
a cost or a loss of utility. Inthe (CVW ... there is no cost to being
wrong, and therefore, no incentive to undertake the nental effort to be
accurate." (Freenan, 1979b, p. 916)

In its nmost general fromthe incentives argument may be re-stated as
follows. Let V be an individual's stated valuation for a given comodity X;
t hen the hypot hesis consonant with the incentives argunment is:

V(with incentives) = V(w thout incentives) (1)

As will be argued in Chapter VI, there may be nmany ways for providing
i ncentives for accurate val uations depending on, anong other things, one's
criteria for accuracy. In the literature, however, one finds concern wth
this question limted to one, very specific formof (1) in which the lack of
actual paynent of 'offered" WP neasures explains the lack of incentives.
Ef fectively then, actual payment = incentives, hypothetical payment = no
(without) incentives, and (1) can be rewitten as:
H5: V(actual paynent) = V(hypothetical payment) (2)

W now inquire as to existing evidence relevant for the form of
hypot hesis (1) given by (2). The literature abounds with evidence that
suggests that (2) be rejected: actual vs. hypothetical payment does
result in different choices. Bohms (1972) seminal experimental work with
the CVM wherein willingness-to-pay values for public television were
derived from actual and hypothetical payments, produced results contrary to
hypot hesis (2) -- actual payments were significantly different from
hypot heti cal payments. From this, Bohm concludes that his results are
compatible with the general view that that, when no payments ... are involved,
people respond in an 'irresponsible’ fashion ... this result may be seen as
still another reason to doubt the useful ness of responses to hypothetica
questions..." 2/ Bohns's findings are supported by results from Bi shop and
Heberlein's (1979) study of willingness-to-pay/accept for early season
goose hunting permits. In conparing 'substantial' differences in
wi | lingness-to-accept estimates for hunting permts involving actua
($63.00) and hypot hetical ($101.00) paynments, Bishop and Heberlein concl ude
"The stimulus of real dollars ... is sinply nore powerful than hypothetica
dollars ... In plain words, 'noney talks' and real noney 'speaks |ouder'
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than hypothetical noney". (pp. 923-29) As is discussed later in Chapter VI
we note here that Bishop and Heberlein's conclusions in this regard are

challenged in a recent paper by Carson and Mtchell (1984). Using
alternative (vis-a-vis Bishop and Heberl ein) assunptions regarding upper

limts for integration and for identifying non-participants Carson and
Mtchell dempbnstrate, using Bishop and Herberlein data, the |ack of
significant difference between hypothetical and 'actual' paynents (p.8).
Results from two other sets of studies are relevant for hypothesis (2).
First, Coursey et al. (1983) conducted experinments wherein hypothetical and
actual wllingness-to-accept (WA) and willingness-to-pay (WP) neasures
were related to a subject's tasting of a bitter substance: sucrose octa-
acetate. They find a significant difference between WA and WIP neasures
when hypot hetical, as opposed to actual, paynent is involved, a finding

expl ained by the authors as resulting "... mainly fromlack of a
market-1i ke environnent" (15). Secondly, results fromtests of actua

vs. hypothetical payment on decision strategies reported in the psychol ogy
literature 3/ consistently conclude that actual paynent makes a
di fference. Typical of these reported results is Slovic's (1969)
conclusion: "It is clear that decision strategies ... differed depending on
whet her the gains and |osses ... were real or hypothetical ... results
indicated the inportance of commtting (subjects) to the consequences of
their actions ..." (p. 437)

In contrast to the above, the authors find little if any evidence that
woul d support hypothesis (2). Wile not directly related to this
hypot hesis, we find one study which suggest V(hypothetical paynment) has

predictive value for V(actual paynent) in Kogan and Wallach's (1964)
conclusion: "It is evident, then, that what an individual does in a
hypot heti cal deci sion context has sone predictive value for a ganbling type

of task in which decisions represent a firmconmmitnent in a subsequent
playoff." (p. 39) Qher than this, the authors find but two other studies,
the results fromwhich mght be inferred as weakly supporting hypothesis
(2). These are studies wherein values derived fromthe CVM are conpared
with correspondi ng val ues derived fromthe hedonic price nethod (HPM.
These two studies, by Brookshire et al. (1982) and Cunmings et

al, (1983) are described in sone detail below in Chapter VI; thus, in what
follows we sinply point to the potential relevance of results fromthese
studies to the issue at hand. Such potential relevance nmust be based on
two inportant assunptions. First, one nust accept values derived via the
HPM as a neasure of actual paynent for a commodity -- problens in doing so
are detailed below Secondly, one nust accept the argument that

i ndi vidual biases and difference, of the type alluded to above, are
imuaterial for neasures drawn from aggregate behavior -- i.e., at higher

| evel of aggregation, individual biases will generally wash out. 4/ In
this regard, one nust note the challenges to this argument by Kl eindorfer
and Kunreuther (1983) as well as by others. 5/ G ven these assunptions,
conpari sons of HPM and CVM (invol ving hypot hetical paynents) values may be
rel evant for assessing (2). 6/ Defining Vh and Vc as val ues derived from
the HPM and CVM respectively, Brookshire et al. (1982) axiomatically
devel op the hypothesis Vh >Vc; statistical analysis of their data result
in their failure to reject this hypothesis. Thus, while not a direct proof
of (2), their results can be taken as denonstration of an appropriate

rel ationship between V(actual paynent) and V(hypothetical paynent): as
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nmeasured, respectively, by Vh and Vc, when V(actual paynment) should be
greater than V(hypothetical paynment), this relationship is shown to obtain
Cummings et al. (1983) test the hypothesis given in (2), viz., that

Vh = Vc; as in Brookshire et al., their analysis results in failure to
reject the hypothesis.

Conparisons aside, the quality of enpirical neasures of value fromthe
HPM per se are far a |level where they might be regarded as accurate,
in some sense, estimates for market values attributable to public goods.
Thus, results fromthese conparative studies nust be viewed as having
questionabl e weight relative to earlier-described studies in terns of an
assessment of (2). Ceteris paribus, one would then tentatively conclude
that conpel ling reasons exist for expecting biases in hypothetical valuations
of the sort obtained in the CVM relative to individual values that would
obtai n under conditions where expressed valuations nmust, in fact, be paid.
The weight and inplications of this tentative conclusion are discussed
bel ow.
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C. HYPOTHETI CAL BI ASES RELATED TO TI ME

Consi der the followi ng statenents of concern about the CVM as
expressed by, first, Feenberg and MIls (1980) and, secondly, Bishop
and Heberlein (1979).

"Figuring out what an inprovenment in water quality of a nearby |ake
woul d be worth to you is extrenely conplex. If it were announced that
the | ake has been partially cleaned up, you might try it a couple of
times, compare it with other |akes, ask friends, and read accounts of
the results in the press and el sewhere. Gadually, you woul d decide
the nost appropriate nodification of your recreationa

behavior." (p. 60)

"When people buy things in a market, they may go through weeks or
mont hs of considering the alternatives. The process will often

i nvol ve consultations with friends and may al so involve professionals
such as |lawyers or bankers. It may also entail shopping around for
the best deal on the product in question. And, for the majority of
items in the consumer's budget, there is a whole history of past
experience in the market to base the decision on. Al this is
markedly different than spending an hour or two at nobst with a

mai | survey or a personal interviewer attenpting to discern how

one mght behave in a nmarket for a commodity for which one has never
actually paid nore than a nomnal fee." (p. 927)

These intuitive statenents of concern as to the hypothetical nature of the
CYMare, intheir cited form obviously not in forms i mediately anmenable to
hypot hesis testing. One sees in these statenents, however, the strands of
an argument which may be stated as a testable hypothesis. At the risk

of over-interpretation, the above-cited concerns may be conpressed into
the argunent that individuals require tinme in order to obtain and
mental |y 'process' relevant information before inforned, 'accurate'
judgenents can be formed; note here that we beg the question as to whether
accurate neasures can be obtained with hypothetical payment, regardl ess of
time and information used in the preference research process. If V(%) is
the expressed value for the CVYM conmmodity X during the typical, short-lived
interview used in tile CVM V(t;) the value expressed at some |ater,
post-initial interviewtine, the above argunents suggest rejection of the
nul | hypot hesi s:

Hor Vite) = V(t.) (3)

Variations in (3) could involve obtaining a sequence of values over tinme
wher ei n endogenous (to the CVM of exogenous information is nade avail able
to or obtained by subjects; if 1,,1I,,... represents increasing anmounts

of information, such variations would alter (3) as:

Ao: ¥(to,Iy) = T(ty,Ip), (3")
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Cursory inspection of (3) and (3') suggests a nunber of potentially
difficult problenms in efforts to test them As an exanple, across
i ndi vidual s, how does one control for differences in exogeneously-obtained
information? Gven that 'nore' information has qualitative as well as
quantitative inplications, how does one structure the |'s? Mst
importantly, absent is some notion as to a 'true' value (hypothesis 2)
and/ or any appeal to reasons why V mght converge to sonme nunber as t and |
becone increasingly large: i.e., there is no logical, conclusive way to end
the experiment. Surely alternative, better ways exist to draw hypot heses
that capture the essence of the 'preference research’ problens inmplicit to
the earlier-cited concerns. At a mininum however, (3) and (3') may serve
the purpose of providing a focal point for our inquiry as to the existence
of evidence that relates, in one way or another, to the preference research
i ssue.

One finds little evidence in the CVMliterature that relates directly
to (3) or 3'). Research results do exist, however, that have inferentia
rel evance for these hypothesis. Burness et al. (1983) essentially focus
on t,,I,) in (3') and introduce three techniques designed, in their
words, to break '... the hypothetical barrier in CV analysis". (p. 681)
These techniques are (i) prefacing willingness-to-pay (WP) questions with
questions regarding the individual's current budget expenditures across six
broad budget categories -- after offering a CV value, individuals are then
asked where (from which budget category) they will obtain nmoney required
to 'pay' the offered value; (ii) after (and before) obtaining a WIP for a
specific commodity (an EPA regul ati on on hazardous waste disposal), other
public goods are described to the subject after which the subject nay revise
hi s/ her WP measure; (iii) use of the Randall 'bidding game' procedure
wherein, after elicitation of an initial WP '"offer', repeated questions of
the form ' would you pay $1.00 nore' are asked until the subject indicates:
no nore (a meximum WIP). Burness et _al. find no significant effects on
WP neasures resulting fromthe explicit use of a budget constraint
(technique i). a finding which is also reported in Schulze et al
(1983a). The introduction of other public goods (OPG produces i xed
results. The introduction of OPG consistently lowered the offered WIP. In
some cases, downward revisions are statistically significant, but in other
cases they are not. 7/ Even in cases where lack of statistical
significance between initial and OPGrevised bids were found, such results
were weakened by | arge standard deviations and consi stent observations of
absolute differences in bids of 50% or nmore. (p. 150) Finally, as in
Schul ze et _al. (1983a) and Desvousges et _al. (1983) Burness and his
co-authors find that technique (iii) -- use of the bidding process --
significantly affects the WP nmeasure

Research results typified by those described above are suggested as
rel evant for assessments of at |east two issues. First, they denmonstrate
that CV neasures are not random nunbers: They vary systenmatically with
i ncone, substitute/conplenmentary goods and denographic characteristics as
a priori axions would dictate.8/ Secondly, and of central inportance
for out discussions, the results are offered as evidence that CV values are
i ndi vidual valuations that reflect a process whereby the subject, in
offering a value, has clarified his/her objectives 9/ which is to say
that the CV value is a preference-researched bid.10/ That
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techniques (i)-(iii) demonstrate a preference researched value is argued to
follow fromthe fact that results from (i) suggest that subjects have

consi dered incone - CV commodity trade-offs inplied by their offered val uation;
results from (ii) my inply that offered bids reflect the subjects

consi deration of trade-offs between the CV-commodity and other public goods
and results from(iii) denmonstrate that one can, in the CVM induce subjects
to clarify their objectives -- research their preferences -- via the
repetitive-question, bidding process.

Qoviously, these results have limted, but interesting, inplications
for (3) and (3'). Formally, techniques (i)-(iii) may be seen as affecting
the information term I, in (3"), where 'nore' information is provided by
the interviewer (technique ii) or by an induced, introspective process in
the case of techniques (i) and (iii). Thus, these data may be seen as
relevant for a special case of (3') given as follows.

VIt ,10) = V(tg,Iq)- (3'")

When I, reflects introspective adjustnents to the explicit budget
constraint (i), reported evidence suggests a failure to reject (3''). Wen
Iy reflects information derived from(ii) and (iii), however it appears
that (3'"') is rejected.

Setting aside estimation problens relevant for tests related to
(i)-(iii) 11/ two observations can be made as to how this set of research
results relate to assessments of tine-related dinensions of the
hypot hetical bias proposition. First, no objective basis exists for
concluding that information effects from(i)-(iii) ultimately result in a
"true' or accurate neasure of value. Secondly, the nost that one coul d
attribute to the above-cited results is that at t, (during the
interview), values offered by subjects reflect thoughtful consideration of
inplied trade-offs -- some degree of preference research. But even if this
were the case, such evidence would fall well short of speaking to the issue
underlying (3') as it is set out by Bishop and Heberlein (1979), Freeman
and others, viz., that tine per se is required for a meaningfully
conpl ete preference research process: values (even with the adjusted
information set, I,) obtained at tj, v(t,,I,), will differ from val ues
obtained at a later period, V(t,,I;). This may not always be the case,
as is argued by Crocker (1984). In cases where the WIP is an addition
to an access fee recently, and actually, paid "much of the environmenta
and preference information that the respondent had to process in order to
arrive at his WIP had therefore already been used by himin his decision
to pay the original access fee." (p. 5)

One finds in the literature an abundance of research dealing with
|l earning and 'information processing’ capacities of individuals which
relates only indirectly to the hypothesis of interest here, but which
warrents brief nention. Thus, Kunreuther (1976) and others 12/
suggest that, within the context of high |oss-low probability events
serious questions exist as to people's ability to neaningfully absorb --
mental ly process -- information. Limted information processing capacity

- causing people to oversinplify problens -- lies at the heart of Sinmon's
(1955) 'bounded rationality' thesis and the 'anchoring phenomena observed
by, anong nany others, MIler (1956), Ronan (1973) and by Simon and Newel |
(1971). An understanding of the way in which information is processed by
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individuals is seen by Schoemaker (1982) as critical to efforts to predict
choi ce phenonena -- an understanding which is far from conplete at the
present tine.

Brief nmention of two additional sets of research results concerning
information processing is warranted due to their relevance for future
efforts to test hypothesis (3) and (3'). In naking decisions under
conditions of uncertainty, there exists considerable evidence 13/ that
heuristic devices are used by individuals in formng judgenents, prom nent
among which is the 'representativeness heuristic'. This heuristic inplies
extraordinary reliance on current information irregardless of the quality of
such information; prior information is given little weight. Wth the
requisite time differentials in tests of hypotheses related to (3'), the
representativeness heuristic suggests the potential for severe problems in
control I'ing/ measuring the substance of information changes, I,to I,, and
effects of such changes, over the interval t, to t;.

Secondly, a nunber of experinental studies_14/ suggest that, under
conditions of wuncertainty, individuals may partition, or isolate, decision
contexts in curious ways. For exanple, Tversky and Kahneman (1981) have
shown that individuals tend to regard the loss of a $20 theater ticket as
nore relevant than the loss of $20 in cash, a phenonenon suggesting that
individuals mentally partition -- isolate -- groups O events/actions; i.e.
individuals seemngly think in terms of 'mental accounts'. [If indeed
i ndividual s do consider actions/events/comodities in this isolated
partitioned, mental account context 15/ we know virtually nothing as to
how such partitions are formed -- how a nental account is defined. Thus, as
exanmpl es, one mght ask: are nental accounts defined hedonistically (pleasure,
pain, aesthetics, etc.), or perhaps functionally (transportation, work, health,
etc.)? To the extent that these partitioning contexts are real, potentially
serious problens could arise in efforts to test (3') until nore is known as to
how individuals structure partitions/accounts for obvious reasons: one would
be unsure as to the types of information best given to subjects as relevant
for approximate real-life information-gathering/processing processes in the
to-t; interval.

From the above we nust conclude that little evidence exists that
woul d support or negate hypotheses such as (3) and (3') related to the
tine-di mensions of the hypothetical bias proposition: the issue remains as
an open question. W defer to section F a discussion as to the inplications
ELMthiS void in data for our assessment of the state of the arts for the
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D. PERCEPTI ONS, FRAM NG AND THE CWM

There is still another potential dinmension of hypothetical bias which
relates to the hypothetical commodity 'traded’ as a part of the CVM The
relevant line of argument in this regard proceeds as follows. Gven that,
e.g., environnental changes offered as commodities in many applications of
the CVM are hypothetical or, nore strongly, imaginary (the subject cannot
see or touch the comodity nor, in may cases, can he/she draw on past
gﬁperience for conparisons of consunption-levels of the conmmodity),

measures of value may not be regarded as 'accurate' for two, related

reasons: different values offered by different subjects may reflect different
erceptions of the hypothetical commdity rather than, as is supposed in the
%WW %lTTerent preferences; secondly, judgements/values by subjects are
dependent on how the conmodity is described (how questions are 'framed' ) and
different, in a_non-substantive sense, descriptions of the comodity will
yield different statenents of WIP (value). Concern with this potential source
of hypothetical bias is seen, for exanple, in Schulze, d' Arge and

Brookshire's (1981) concern with the need "... to establish a precise
contingent market -- the 'good' (commodity) must be well-defined". 16/

I ssues related to perceptions and framng are discussed in the follow ng
sub- sections.

1. Perceptions. In ternms of the 'perceptions' issue one finds in
the Iiterature hypotheses concerning how people perceive risky events. It
is not clear, however, that the issue is limted in relevance to questions of
risk. Consider, as an exanple, the CV commodity: for a particular river, a
change in water quality fromboatable to fishable Ievels. One can only
specul ate as to the nental image such a hypothetical change might elicit in
the mind of any particular subject: an image of 'nmurky' vs. 'clear' water
or an imge of a person sitting in a boat, unused fishing rod in hand vs.
the angler fighting a hooked trout on a pristine strean? Surely, this image

this perception of the CV commodity (or nore precisely, of the

attributes of the commodity) -- would be relevant for any
preference-revealing value offered by a subject. Al else equal, the
attribution of 'accuracy’ to CVMvalues would then seemngly require a
conpel ling denonstration of at |east four relationships: perceptions of
hypot heti cal environnental changes (or changes in availability of any other
public good) are in sone sense consonant wth real effects that would
attend the posited environmental change; as sonething of a corollary to the
preceeding issue, subject i's perception of the CV comodity is in some sense
consonant w th subject j's perception of the cormodity -- all subjects are
valuing the same commodity; related to the topic of section C perceived
effects (benefits/costs) of the hypothetical commodity are invariant over tine
(the absence of 'inpulse' perceptions); and the independence of perceptions
fromthe quality and quantity of information given to subjects. Thus, as a
guide for the discussions that follow, the issues described above are
respectively, described by the follow ng hypotheses.

.. o(p) £(a) (4)

. _
ot C(pi)

C(pi) (5
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ToroClpsIy ) = Cla/Iy) (7)

where: C = the environnental 'change' used as the CV commdity.
p, a = perceived and actual, substance of the environmental
change, respectively.
to, t; = the tine of the CVMinterview and some later tine,
respectively.
Ty, Ip = distinct information bundl es.

Consider first, the hypothesis given in (4) which, essentially, poses
the question: are individual perceptions of the substance of a posited
envi ronnental change consonant with -- roughly the same as -- the substance
of effects that would actually attend the change? As an aside, we note that
since such 'substance' is described to individuals as a part of the CVW] in
our discussion of (4) the perceptive reader may be troubled by the
persistently obvious interdependence between the four hypothesis (4)-(7)
and, particularly, between (4) and (7); these interdependencies wll be
given explicit treatnent in later discussions. In termof the [imted
question posed by (4), however, two sets of issues are of primary interest.
The first set concerns the term C(a): the actual substance/effect of a
given environnental change. In sone cases it may be technically possible to
precisely define (estimated) effects that would attend a posited
environmental change; as exanples: changes in BOD levels in a river
resulting fish popul ations (by species) and, perhaps, expected catch-rates;
changes in TSP or ozone concentrations and changes in visibility. In mny
other cases, however, the functional relationship between environnental
change and the actual effects of such change are not known. 17/ As but a
few exanpl es, we know little about household soiling and/or materials
damages effects associated with TSP levels 18/; little is understood
regarding health effects fromair pollution 19/ and we cannot specify
risk effects of alternative policies related to the regulation of hazardous
waste disposal. 20/In these latter instances, the CVM practitioner has no
practical anchor for accuracy. He/she nust then rely upon individua
perceptions of environnental change-related effects, which then introduces
Issues related to hypothesis (4), which are discussed below.

In the above described cases where C(a) can be defined, we find in
some (but not in others) studies 21/ extensive efforts by the authors to
describe the CV conmmodity (via photographs posters, etc.) in ways
(seemngly) designed to bring individual perceptions of the comodity,

C(p), in consonance with actual effects that would attend the posited
environmental change (our C(a) in (4) ). W do not find, however, evidence
that the authors attenpted to test the effectiveness of their efforts in
this regard, i.e., the authors do not address hypotheses of the sort
typified by (4). Rather, the consonance of Cla) with C(p) is sinply
asserted, as in the following (relevant editorial questions in parentheses):
"The (water quality) ladder's major attribute is that it easily establishes
(in the mnds of individuals?) |inkages between recreation activities and
water qualities ... it directly introduces the relationship between (the

i ndividual's perceptions of?) activities and (the individual's perceptions
of?) different water quality levels ..." (Desvousges et al., 1983,

pp. 4-11); "... bids were solicited for the sane well-defined public good,
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visability at the Grand Canyon National Park. Specification of this good --
implicitly, Cla) vis-a-vis C(p) -- was assured (enphasis added)

by presenting all respondents with the same set of photographs of known
visibility levels...". (Schulze et al., 1983a, p.2-2)

In terns of the second major set of issues relevant for assessnent of
hypot hesis (4), assune that C(a) is known and that it can be 'adequately
described. W now inquire as to results from experimental /enpirica
research which directly relate to (4). W find such evidence only in the
literature concerning decision-naking under conditions of risk and
uncertainty. In this regard, Slovic and Tversky (1974) report results from
a study wherein subjects were confronted with various paradoxes; after

meki ng their choices -- reflecting C(p) -- they were given an authoritative
argument against their choice -- a representation of C(a). Mst subjects
did not change their particular choices. Implications of findings such

as this are sunmarized by Slovic et al. (1980) as follows: "A great deal

of research indicates that, once formed, people's beliefs change very
slowy, and are extraordinarily persistent in the face of contrary evidence
New evi dence appears reliable and informative if it is consistent with
one's initial belief, whereas contrary evidence is dismssed as unreliable,
erroneous or unrepresentative." (p. 189) Thus, given an accurate
description of C(a) to individuals interviewed in the CVM substantia
evi dence suggests, in terns of risky/uncertain events, the rejection of (4);
an effort to adopt economic nodels to reflect such behavior, described as
‘cognitive dissonance', can be seen in the work by Akerlof and
Dickens (1982). W do not find such evidence related to non-risky events;
to the extent that the risky-event evidence can be generalized, however,
rejection of (4) inplies that variations across individuals of CVM val ues
may reflect differences in perceptions of the hypothesized conmodity.
Finally, we note the relevance for the issue as to how individuals
perceive C(a), of the literature that suggests that individuals have a
"threshhol d' of sensitivity. 22/ Thus, individuals nay be insensitive to
CW conmmodities that represent 'noderate' environnental changes, and react
(in a valuation sense) only to changes involving extremes, for exanple,
eutrophication vs. pristine |ake conditions. The result of such behavior
is often reflected in increasing marginal value functions (Crocker and
Forster, 1984). "Threshhol d* phenonena are seen, for exanple, in the works
of Crocker, Dauber and Young (1981) as well as in Loehman et al. (1979).
Referring now to hypothesis (5), a recurring thenme in the discussions
above -- all subjects perceive the sane commodity -- was that with or
(arguably) wthout the standard C(a), variations in perceptions across
i ndividuals may severely weaken the neani ngful ness of CV nmeasures inasmuch
as individual values would be attributable to _different commoditi es.
In instances where C(a) cannot be estimated, as noted above, the CVM
practitioner may be tenpted to rely on individual perceptions of the
commodity, in which case conparable perceptions of the commpdity by al
subjects -- hypothesis (5) -- becones particularly inportant. W then
inquire as to the nature of available evidence related to hypothesis (5).
Indirect evidence related to (5) is found in the above-cited works by
Slovic and others. For exanple, Slovic et al. (1980) find systenatic
differences in the perceptions of a given activity between groups of
| aypeopl e, groups of experts and between experts and | aypeople (p.211). W
find in one CVM application, however, information which directly relates
to (5). Cunmmings et al. (1981) used the CVMto estimate benefits
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attributable to reduced household soiling which was, in turn, attributable
to reductions in TSP concentrations. The researchers were unable to
specify a relationship between | ower TSP concentrations and reductions in
househol d soiling (C(a) was unknown). 23/ Therefore, followng a
qual i tative explanation to subjects of the TSP-household soiling
relationship, WIP measures were obtained for alternative percentage
reductions in TSP concentrations, |eaving to individuals the (perceptive)
task of translating reductions in TSP concentrations into reductions in
househol d soiling. Prior to the WP questions, subjects stated the nunber
of hours/week that they spent in household cleaning activities (W.
Fol | owi ng the WIP question, subjects were asked how they expected Wto be
affected by the posited change in TSP concentrations; i.e., for the posited
envi ronmental change to which their WIP applied, they were asked their
perception of the work savings (W) that would attend the environnenta
change. Inplicitly, for each individual i in the Cunmngs et al. (1981)
survey, W5 (i) may be viewed as a neasure of C(p) in (5). WP neasures were
regressed against the W5 variable and the W5 variable was found to be
statisticallr significant -- WP neasures offered by individuals varied
systematically with individual perceptions of WS individuals had
significantly different perceptions (C(pi) # C(pj) in (5) ) and val ued
differently perceived Wo's differently. Thus, with Cla) known, and
particularly with C(a) unknown, available evidence suggests significant
differences in individual perceptions of uncertain and, perhaps, unfamliar
comodi ti es.

_ Hypot heses (6) and (7) involve, in large part, issues discussed above
in section C. Therefore, aside fromtwo observations of particular interest
to the perception questions at issue here, tinme-information problems wll
not be bel abored in this section. W should conment, first, on the (perhaps
i nextricable) interdependencies between (7) and (4) (and, to a |esser
extent, (6) ) and between (7) and (5). Cbviously, the provision and
"processing’ of information -- the substance of hypothesis (7) -- is of
central inportance to enpirical tests focused on (4) and/or (5). For
exanple, C(a) is established by giving the subject information. In this
regard, questions related to (7) include: what kind and how nuch
information? A second, but related observation concerns the substance of
information -- 'substance' as opposed to how questions are asked (framed), an
I ssue to be discussed below. Referring to 'information bias', Randall

et al. (1983) consider the argument that ' variations in the materials
describing contingent markets may influence (WP responses)"” (p. 641). In
this regard, they contend that CVM denonstrations that WP val ues vary with
information/materials may not be evidence of any kind of bias. Rather, if
alternative materials/information given to subjects are relevant to the
choice problem "... information that changes the structure of the narket
shoul d (arguably) change the circunstantial choices nade therein" (p. 641).
[t is not clear exactly what Randall et al. have in mnd in referring to
information that 'changes the structure of the market'; but

material s/information describing the CV commodity is seemngly included.
This statement then invites the following interpretation which is relevant
for (3') as well as (7): information that affects -- changes -- an

i ndi vidual's perceptions of the comodity should change the individual's
valuation of that commdity. In examning the inplications of this
interpretation of Randall et al.'s argument, it is understood that this
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is not necessarily their interpretation; while several interpretations
are possible, the one which best fits the context of their argunments is
exam ned below in our discussions of framng issues. This interpretation,
however 'strawman' in nature it might be vis-a-vis Randall et al.'s

intended interpretations, is useful, in addressing a potential source for
confusion in assessnents of hypothetical bias.r

If one ties perception to preferences and tastes, the line of |ogic:
"different information inplies different perceptions, preferences and
tastes inplies different valuations" has clear appeal in its consistency
with utility theory. An inportant distinction arises, however, in using the
mar ket analogy to argue that this logic suggests 'no bias' in CVM neasures.
In the market, at any instant in time market valuations cut across, in sone
average sense, individuals with heterogeneous information states reflecting,
anong ot her things, different experiences/histories with the cormodity and
differing levels of effort (across differing tine-spans) in
acqui ring/ processing information; 'new information can then be expected to
affect valuations nmuch nore slowmy and, as suggested in the following, to
have smal |l relative effects. In the CVM however, in the many
applications wherein individuals are basically unfamliar with the
envi ronnental commodity, particularly as it is viewed in a market context,
the initial -- at the interview -- set of information is the same for al
i ndividual s and, plausibly, the variance of individual past
experience/ history is very snall relative to market goods. Thus,
changes in information, and particularly changes in tine available to
process information, can be expected to have valuation inmpacts not at al
anal ogous to the market. In the case of the CVM market-1ike heterogeneity
in terns of individual preferences, tastes, experiences, etc., as would be
reflected in market prices, can be expected only after considerable

variation of | in (3') and (7) as well as with variationin tq -- tine
with which to process -- as each individual chooses -- the infornation
2. Fram ng

The second maj or set of issues relevant for assessments of potentia
bi ases brought about by the fact that the CV commbdity is a hypothetica
commodity concerns the argurment that values nay be affected by the way in
whi ch the market context and/or WP questions are framed -- how they are
described to the individual. Formally, if Dl and D2 are different, but 'true
or accurate, descriptions of the same comodity and V is the CV value offered
for the commpdity, then the hypothesis of interest here is given hy

Y(D1) = V{D2) (8)

It is understood, of course, that perceptions affected by DL and D2
underline the valuations V. In the follow ng descriptions of research results
rel evant for an assessnent of hypothesis (8), we consider this issue as it
relates to two, obviously related, settings: first, D1 and D2 reflect
alternative decision (market) contexts and, secondly, D1 and D2 are
alternative ways of framing the WIP question within the same deci sion/ market
context.

3. Franming Decision (market) Contexts. A |arge nunber of studies
have been conducted concerning the effects of context -- words used in
describing decision alternatives -- on choices/deci si on-nmaki ng
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(Schoenaker, 1982). The focus of a large part of these studies is the
extent to which individual behavior under conditions of uncertainty, is
consistent with predictions drawn from expected utility theory. In this
specific regard (conparisons with expected utility theory) we sinply note
Arrow s (1982) conclusion concerning the case being nade "... for the
proposition that an inportant class of intertenporal narkets shows
systematic deviations from individual rational behavior ..." (p.8) CQur
present interests are in results fromthat part of the 'decision-nmaking
under uncertainty' literature that relates directly to hypothesis (8). Two
exanpl es can serve to typify the general nature of experinental results
rel evant for this issue.

First, Tversky and Kahneman (1981) conduct an experinment wherein
subj ects are asked to consider two prograns, progranms A and B, which are
designed to mtigate the effects of an outbreak of an unusual Asian disease
which is expected to kill 600 people. The consequences of adopting A or B
are described in two, effect-equivalent ways:

A: exactly 200 people will be saved.
B: 1/3 probability of saving all 600 people,
2/ 3 probability that none of the 600 are saved
A 400 people will die.
B . 1/3 probability no one will die,
2/3 probability all 600 people will die.

For (158) subjects given alternatives A B, 76% chose program A. For simlar
subjects (169) given alternatives A ,B, 87% chose alternative B'. Thus,

i ndi vi dual choices between alternatives were, seemngly, substantively
affected by framing the sane alternatives with the context of |ives saved
as opposed to the 'dying' context.

Simlarly a second study by MNeil et al. (1932) involved
conmpari sons between two therapies for treating certain forms of cancer:
surgery and radiotherapy. Different groups of individuals, including a group
of physicians, were given one of two sets of information

(1) probability of survival with surgery (for 1 and 5 years)

(2) probability of survival with radiotherapy (for 1 and 5 years)
(1') probability of dying within 1 and 5 years with surgery

(2') probability of dying within 1 and 5 years with radi ot herapy

Probabilities in 1 (2) were one mnus the probability in 1' (2'). 86% of
the group of physicians given alternatives 1-2 preferred surgery
(alternative 1); only 50% of the physicians given alternatives 1'-2
preferred surgery, however. As in our first exanple, choices are seen to be
affected by differences in dying-survival contexts within which
alternatives are franmed

Denonstrations of framing effects on individual choices are not limted
to stark contexts involving life or death; such effects are denonstrated for
choices involved in ganbling and in the purchase of insurance against
nonetary hazards. 24/ W do not, however, find denonstrations of this
type of frami ng phenonena applied to decision settings wherein sonme sort of
risk per se is not the central issue. Thus, the extent to which the
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above-reported results inply a general rejection of (8) is sinply not
clear. W return to this issue at the end of this subsection.

In addition to the above, one finds in the CVWM literature results which
relate in an interesting way to the framng hypothesis given in (8). In
section V.C. and Chapter I11's discussion of potential biases related to
tinme and 'preference research' issues, results fromone set of CVM
experiments were offered as relevant for assessing the extent to which WP
measures derived in the CVW were, in some sense, preference-researched
values or, at a mninum indicative of the non-randomess of CV measures
(see, particularly, section V.C above). This experinment set involved
conparisons of CV nmeasures when the commodity is valued alone with those
obt ai ned when the same commodity is valued within a context where other
publ i c goods are discussed. 25/ As discussed earlier (section V.C
results fromthese experiments were only weakly relevant in speaking to
hypothesis (3') wherein time in the preference research process was of
central inportance. These experiments, as well as their results vis-a-vis
the preference research hypothesis (3'), can be seen as relevant to our
present discussions inasnuch as they denmonstrated that values for a
commodity, when the commdity was framed/described in isolation -- DL in
(8) -- differed fromvalues for the sane conmodity when the

comodity was franmed/ described within a context That Tncluded other public
and/or private) commodities -- D2 in (8). Wth this context as a

means for testing hypothesis (8), the finding V(Dl) # V(D2) is reported
for an air quality commodity by Schulze et al. (1983) for a 'hazardous
waste regulation' comodity by Burness et al. (1983) and for a public
facilities (park systen) commodity by Majid et _al. (1983)

Recal |l now the earlier-cited assrtion in Randall et al. (1983) (in
the balance of this argunent, sinply 'Randall') that "... Tnformation (read:
framng) that changes the structure of the nmarket should (arguably) change
the circunstantial choices made therein". (p. 641) Wile 'framng in the
sense of word/ probability substitutions (e.g., probability of death vs.
probability of survival is not easily viewed as a change in the structure of
the market, one might, and Randall seemngly does 26/ view contextual
changes of the 'other goods' stripe as effectual changes in the market
structure; if this view is defensible, above-described results do not
directly inply framng-related biases in reported CVM neasures: V(D1)
"shoul d" be different fromV(D2). In terms of decision-making under
uncertainty, received theory_27/ assumes that all possible choices, states
of the world and consequences (vis-a-vis states of the world) of actions are
certain and known by individuals. 28/ A sinple application of this
assunption, an extension of the nmore general assunption of rationality basic to
econonmi ¢ theory, would lead us to reject the above interpretation 29/ of
Randal | 's "arguabl e proposition. Thus, since individuals know -- are
perfectly aware of -- the dimensions of all 'other public goods' (the
contextual frame D2) then, ceteris paribus, individual choices regardin
one specific public good should be unaffected by whether or not (redundant
information regarding other public goods is made available; the reported
findings V(D1) # V(D2) nust then be 'explained on grounds other
than changes in market structure -- framng bias may be one such ground

However, there are at |east two reasons for questioning the position
outlined above and, by inplication, for inputing some weight to Randall's

argument. First, for decisions involving uncertainty -- and decisions elicited
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in the CVW surely involve uncertainty -- the nationality assunption in
general, and the assunption of certain, conprehensive know edge of choices,
states and consequences in particular, are wdely questioned as to their
empirical validity (Shoemaker, 1982). Indeed, as discussed above in V.C,
the nental capacity of individuals to 'process’ but a very limted anount

of information 1s suggested by results froma nunber of enpirical studies.

As an example, where C and S refer to choices and states, respectively:

"As far as Cis concerned, it does not require much ingenuity to
t hi nk of decision problems in which the essence of the problemis
that one does not know what options are available. As far as Sis
concerned, it is easy to think of exanples in which one cannot

list all possibilities that may occur (And, of course, know edge
of Sinplies that no one is ever surprised: is this the case in
real life?)." 30/

Secondly, appealing to the 'famliarity' argunments discussed above in
V.C., and acce?ting the assunption that individuals are reasonably
cogni zant of choices in their consunption set, one mght argue that the CVM
i nvol ves, in nost applications, what is essentially the introduction of a
"new conmodity to the individual's consunption set. Gven that the
commodity is hypothetical, and recalling earlier discussions of perceptions,
new information/materials nmay alter the 'shape’ perceptions of the new
commodity, giving rise to what would indeed be a nmeaningful 'change' in
the commodity (a_la Randall, a change in the structure of the market).
It must be noted, however, that this argument nmay suggest, anong ot her
things, that the CVM may produce a decision 'climate' rich in its potential for
confusi on

To briefly sunmarize, while a strong case is found for the argunent
that the framng (wording) of decision contexts can affect individua
choices in some settings -- settings wherein some formof risk is of
primary inportance -- the inplications of this argument for hypothesis
(8) as it relates to an assessment of the CVM are not clear. For
applications of the CVW to environmental commodities, analogies to the
"death-survival' exanples are not inmmediately obvious. Possible analogies
m ght be: increased visibility vs. reduced haze; increased water quality
vs. reduced pollution; but these analogies are inperfect at best. Wile
results that mght suggest rejection of (8) are weak, research results that
m ght suggest acceptance of (8) are weaker still. Such 'evidence' per se
I's non-existent. Al that we have are arguments with questionable appeal as
to why CVMstudy results that suggest rejection of (8) mght be
interpreted differently. Thus, we can say little nore than that the case
for or against the potential for biases emanating fromthe framng of market
contexts remains as an open enpirical question

b. Framing The WP Question. In preceding discussions, our focus on
market 'structure' or context was, nore precisely perhaps, a focus on the
framng of the CVM conmmodity. In the death/survival exanples, alternative
‘choi ces' are analogous to the alternative 'commdities’ in the CVM In
t hose experinments, however, there is nothing anal ogous, in terms of the
framng problem 31/ to the hypothetical WP question posed in the C/M
Thus, while the WP question -- the CVW s counterpart to a narket price --
Is obviously a part of narket structure per se it is treated separately
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here inasnuch as evidence available for assessing the framng bias
hypothesis (8) as it applies to the hypothetical WP question is distinct
from that relevant for assessing (8) vis-a-vis the hypothetical comodity.
W have nade repeated references to the confusion that one
encounters in the CVWMliterature arising, in large part, frominprecise
rubrics for sources of potential biases; see particularly, our earlier
(Chapter 11) discussion of the many 'faces' of the hypothetical bias
proposition. In Chapter Ill, reference was made to concern in CVM studies
wi th biases emanating from (i) the paynent vehicle, (ii) starting points,
and (iii) preference research (as addressed via the explicit use of 'budget
constraints). 32/ Gven that (i)-(iii) directly relate to the question as
to how WIP neasures are affected by the manner/context in which the WP
question is framed, it may be convenient to view these sources of bias
within the rubric of framng bias; convenience aside, results from CVM
experinents regarding (i)-(iii) are of obvious relevance for our assessnent
of (8) as it relates to the WIP question
G ven the extensive discussions of CVM studies and experinental results

related to (i)-(iii) in Chapter Ill, our present purposes are adequately
served by a brief review of those resul ts (Schul ze, 1981, Rowe and
Chestnut, 1983); regarding (iii), we sinply note in paSS|ng the potenti al
relevance of the "unfamliar conmodity' and Randall's 'materially-changed
mar ket structure' arguments, and the resulting conundrum for evidence
derived fromthis set of experinents. There have been a nunber of CVM
experinments which focused on issues (i)-(iii). Wile it is no surprise
that unanimty does not exist as to the interpretations of results from
t hese experinments, the follow ng generalizations appear (to the authors) to
be reasonable. Referring to (i), tests for 'vehicle bias' have focused on
the sensitivity of WP measures to descriptions (framng) of the nethod of
payment: conmon exanpl es of payment nethods used in these studies are
hi gher tax paynents, higher utility bills and hlgher prices for goods and
services purchased. Four out of five studies 33/ found significant
effects on WIP neasures attributable to the way in which WIP questions were
framed vis-a-vis the paynent mechani sm obviously, such evidence suggests
rejection of (8). Referring to (ii), there appears to be general consensus
that WIP questions framed within the context of a 'starting point' -- an
initial value; e.g., "would you be willing to pay $10.00?" -- results in
bi ased measures. Since about 1980, CVM researchers have, therefore,
followed the lead of Mtchell and Carson (1981) in using 'paynment cards
the individual is given a chart on which is witten many different val ues
(e.g., from$.50 to $50.00 in increments of $.50) and is asked sonething
like '... referring to thIS chart what is the maxi mum amount that you
mould be willing to pay . Wi | e denonstrative of the fact thaf the

"starting points' result |n fran1ng type biases, the issue per se may now
moot given that 'starting points' are seemngly no |onger used in
applications of the CVWM Finally, referring to (iii), it would seemthat
WP neasures are unaffected by whether or not the WP question is franed
within a context where the individual's budget (incone, present allocation
of incone across expenditure categories, and expenditure category(s) to be
reduced for 'paynent' of the offered WIP) is explicitly considered by the
individual in offering his/her WIP. One caveat is relevant in this
regard, however: there exists one denonstration that the manner in which

budget information is presented (framed) nmay affect the WP response
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(Schulze et al., 1981).

By way of a summary, there is a good deal of evidence that suggests
the potential for biases in CVM neasures resulting fromthe framng --
description -- of comuodities and paynent mechani snms as well as from
di storted perceptions of comvodities (as described to individuals). As
noted earlier, it may be possible to develop nmeans for including perception
i ssues in econom ¢ models from which testable hypotheses are derived;
exanples in this regard are seen in the works of Akerlof and Di ckens (1982)
as well as in Coursey et _al. (1983). On the other hand, frami ng issues
present a different problem As noted by Shoemaker (1982), objective
assessnment of this potential is made difficult by the fact that
" probl em representation is inherently a subjective nmatter, (therefore) it
is subject to only limted normative evaluation. Indeed, there exists no
general normative theory as to how probl ens should be defined, or how
| anguage and context should be encoded." (p. 556) Notw thstanding the |ack
of a normative theory to guide assessnents of fram ng-type biases, genera
guidelines for framing questions do exist, as wll be discussed below in
section E. W defer to section F a discussion of the inplications of these
i ssues for our state of the arts assessnent of the CVM
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E. ATTITUDES VS. |NTENDED BEHAVI OR

G ven the hypothetical, "artificial' (Bishop et al., 1983) structure
of the CVM Bishop and Heberlein (1979) have suggested that measures derived
by the CVW nay reflect individual attitudes vis-a-vis (e.g.) an
envi ronmental conmmodity as opposed to intended behavior (a neaningful
intention to actually pay the stated WIP). Their proposition, which draws
on works by Schuman and Johnson (1976) focuses attention on questions
related to the causal chain -- attitudes-intended behavior. Thus, at issue
are the questions: are attitudes indicative (good predictors) of intended
behavior; is intended behavior indicative (a good predictor) of actua
behavi or ?

In one's reading of the attitude-intended behavior controversy as it
appears in the psychology literature 34/, one mght be tenpted to argue
that the power of responses to attitudinal questions for predicting intended
behavior is of no, or questionable, relevance for the CVM inasnuch as
questions posed in the CVMare (or should be) well-franed questions about
i ntended behavi or per se: questions about attitudes are not asked in the
CVM ergo, attitude-behavior issues are not relevant, QE D. This line of
argument is inplicit to Randall et al.'s (1983) rejection of the rel evance
of the attitude-behavior issue. (also see Rowe and Chestnut, 1982). After
review ng the Schuman-Johnson and Ajzen-Fishbein papers, the authors find
conpel ling Randall et al.'s argument as to the questionable rel evance of
the attitude-behavior issue for the CVWM particularly in light of the
conforting assurances by Ajzen and Fishbein that the potential for
attitude-related biases can be mtigated by questionnaire designs wherein
cl ose consonance is established between actual and hypothetical situations
via describing intended behavior in terms of specific actions,
contexts, targets and tine frames. (A zen and Fishbein, 1977, pp. 888-9)
Thus, it would seem the hypothetical question posed to restauranteurs in
LaPiere's (1934) semnal work concerning attitudes and behavior "WII you
accept nenbers of the Chinese race as guests in your establishment?"
elicits an attitude; intended behavior is elicited by posing -- franming --
the question as, e.g., "WII you receive and serve Chinese guests, Messrs.
Lin and Chow (here Is their photograph), at table nunber 12 tonorrow
afternoon at 1:15 p.m?".

The notion that attitudinal questions elicit attitudinal responses
and questions as to intended behavior elicit behavioral responses,
regardl ess of whether the behavior at issue is hypothetical, nmay be seen
as consistent with results from enpirical studies concerning the 'preference
reversal' phenormenon. 35/ When asked (relatively) attitudinal questions
regardi ng preference between bets, subjects made choices inconsistent with
predictions for expected utility (EU) theory. \Wen then asked what they
woul d pay to participate in a bet, subjects reversed their decision
(reversal of preference), and made choices consistent with EU theory; such
reversals were found to occur when payment was real or hypothetica
(al so, see Schoeneker, 1982, pp. 553-554). Thus, behavior-based questions
elicited "... the right answer ..." (Randall et al., 1983, p. 638) while
attitudinal questions did not. An obvious caveat applies to this concl usion.
The standard for a 'right answer' in this context is behavior deduced from EU
theory and, as discussed above, the relevance of EU theory in predicting real
world decisions is widely challenged
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Thus,in response to Bishop and Heberlein's suggestion that the CVM may
elicit attitudinal responses as opposed to willingness-to-pay in the sense
of intended behavior, the follow ng observations are relevant. First,
purely attitudinal questions may perform poorly as indications of intended
behavi or. Secondly, some evidence, albeit challengeable evidence, exists
whi ch supports the argument that questions about intended behavior may
yield accurate predictions of behavior. Third, criteria exist (A zen and
Fishbein) for mtigating attitudinal biases in responses to questions
concerning intended behavior; we note, however, the lack of definitive
evi dence that adherence to A zen and Fishbein's criteria will necessarily
el imnate attitudinal biases (we also note the lack of guidelines for
j udgi ng what 'adherence’ mght mean).

We wish to close this section by providing some context for the A zen
and Fishbein (A-F) criteria for mtigating attitudinal biases. This
context is provided via an exanple of a CVM study wherein A-F criteria
were applied in the questionnaire design process. Consider the context of
the WIP question used in Desvousges, Smth, and MG vney's (1983) (DSM

earlier described study of water quality (also in this regard, see the
study by Crocker, 1984). Following A-F's criteria for specific context,

targets, actions and tine frames, prior to posing WP questions, DSM ask
individuals earlier, specific instances when the individual has visited
specific places along the Mhongahela River for recreational purposes
"your actual use' of recreational areas in the River is established in the
individual's mnd. The structure of their questions as to intended
behavior is as follows: (Appendix D, pp. D7 to D 13)

specific context "keeping in mnd 'your actual use' of
recreational areas along the Mhongahel a

River ..."

specific action/tine frane "... what is the nost that you
woul d be willing to pay each year (tine
frame) "

specific action "... pay in higher taxes and prices for
products that conpanies sell ..."

specific target "... to raise the water quality level in the

Monongahel a River fromx to y".

In the above, it is interesting to note that the device used by DSMto
enhance the specificity of actions -- higher prices and taxes -- introduces
the potential for fram ng biases of the 'payment vehicle' type discussed
above in V.D.2, a potential seemngly viewed as a blessing by DSM e.g.
"This paynent vehicle was sel ected because it corresponds with how peopl e
actually pay for water quality (do subjects know this?), connotes no
implicit starting point, and produces a vehicle that will bias the
response downward (enphasis added), if in any direction, because of
public attitudes towards increased taxes and higher prices" (p. 4-16). In
conclusion, we note in passing that in DSMs conparisons of CVM values wth
val ues derived fromthe TCM (di scussed bel ow in Chapter VI) we will see
t hat above-cited anticipation of underestimations in CVM neasures
attributable to framng biases are apparently forgotten in their
val ue- conpari son anal ysis.
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E. CONCLUDI NG REMARKS.

In this chapter an effort has been nade to organi ze, discuss and assess
the many potential sources for bias in CVM neasures that derive, in one way
or another, fromthe hypothetical nature of the CVWMs comodity, market and
"paynment’. In cases where a set of intuitive arguments |end thenselves to
more precise representation as one or nore statements of hypot heses,
general hypotheses are offered as a tool for providing focus to an
assessnent of the arguments. Major sets of biases related to the
hypot heti cal nature of the CVM and, when appropriate, null hypotheses
related to them which were developed in this chapter; these null hypotheses
are sunmmarized as follows. In what follows, HB, hypothetical bias, is
understood to conote the proposition: "Hypothetical bias (in the CV
measure) may result from the fact that:".

HB.1 Paynment in the CVMis hypothetical
V(actual paynent) = V(hypothetical paynent).

HB.2 The CVM Commpbdity is hypotheti cal
HB.2(a) This is to say that preference research for the

unfam liar, hypothetical comodity takes time
V(%) = ¥{< ) and/or

HB.2(b) This is to say that preference research for the

unfam liar, hypothetical comodity requires information and
time to process the information

[ty = V5,15 andlor
HB.2(c) This is to say that:

(i) individual perceptions of the CV comudity
will not be consonant with the 'actual'

comodity offered, C(p) = C(a), and/or
(ii) given a description of the hypothetica
comodity, different individuals wll perceive

and, therefore, value, different commodities.
Clpi) = Cpj), and/ or

(iii)  conmodity perceptions, and therefore val ues,
wi Il change with the passage of tine and/or
the accunul ation of information

HB.3 Paynment and the Commpdity are hypotheti cal

HB. 3(a) Therefore, WIP neasures will be affected by the

context within which the commodity and payment is described, or
or franed.

V(D1) = V(D2) and/or
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HB. 3(b)  Therefore, the CWMwill elicit responses
reflecting attitudes rather than intended behavior, and
attitudes do not performwell as indicators of

i nt ended behavi or.

Subsumed in this structure for assessing potential biases in CVM
measures attributable to the hypothetical nature of the CVM are sources for
bias described in earlier works under the rubrics 'vehicle bias', 'starting
point bias', '"information bias' and 'hypothetical bias'

Based on our assessnents and discussions of research results drawn from
the literature as they relate to HB.1-HB. 3, three general observations seem
apparent in terms of inplied tentative conclusions regarding the state of
the arts of the CVWM comon to all three observations nust be the
understanding that, as reflected in CYM experiments conducted to date,
researchers have only recently begun to address several enpirical questions
that nust be viewed as fundanental to any denonstration which purports to
establish, in a conpelling way, that the CVM can be designed in such a
way that neaningful values are derived. First, we observe that the framng
questions underlying HB.3 inply the need to rationalize and apply to
questionnaire design, criteria (perhaps? of the sort set out by Ajzen and
Fishbein for eliciting values which (all else equal) reflect behaviora
intentions. Qoviously, this will be no mean task; this is particularly
true for efforts to rationalize criteria in the sense of establishing
standards by which the investigator can enpirically test the extent to
which the CVM design approximates 'actual conditions'. Qher related
fundanmental questions which remain unanswered by experinental research are
those related to time and (perhaps inextricably) information --

HB.2(a), (b), (c.iii). Gven, in many applications of the CYM the |ack of
congruence between people's experiences and the hypothetical comodity, as
wel | as the hypothetical market context within which the comodity is to be
valued by them one cannot easily dismss the intuitive appeal of the
("famliarity') argunent that infornmation processing, which involves the

I ntrospective process of examning -- researching -- one's preferences,

will take different forms -- and, therefore, yield different value responses
-- over different tinme frames. \Wile certainly challenging, these fram ng
and time/information issues do not, in the authors' mnds, pose inpossible
question; i.e., inplied questions are anenable to statements in the form
of testable hypotheses. At this point at |east, the relevance of these

I ssues for one's assessment of the CYMis an indication of ignorance --
unanswer ed questions -- as opposed to a definitive indication of

unresol vabl e weaknesses in the CVM

Secondly, experinental applications of the CYMto date have yet to
address in a conpelling way, the question as to the extent to which
i ndi vi dual perceptions of the hypothetical conmodity -- the item which they
are asked to value -- are in any sense consonant wth the actual commodity
offered in the CVW in this regard, we note occassional confusion in CVM
studies as to the 'commodity' relevant to the valuation decision 36/ and
the relevance of framng issues for efforts to enpirically address the
perceptions issue. At a mninum this question appears to be amenable to
empirical inquiry. Such is not the case in instances where actual effects
of (e.g.) an environnmental change cannot be specified. In such cases, one
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cannot define a standard agai nst which to assess commodity perceptions by

i ndividuals. Therefore, we must conclude that use of the CVM for deriving
i ndi vidual values for such commdities will be an enpty exercise given that
one cannot distinguish between val ue differences (anong individuals)
attributable to different tastes/preferences and those attributable to
different commdities.

Thirdly and finally, there is reasonable conpelling evidence that
suggests the possibility of resolving nost, if not all, of the
above-nentioned issues (as they relate to a large class, but not all, of
envi ronmental comodities by thoughtful design of the CVM -- considerable
hueristic inquiry remains, of course, for identifying and verifying
"appropriate’ designs which nmitigate or elimnate above-described sources for
bias. There remains an issue the substance of which is not related to
questions of design, however, viz., the large body of evidence that supports
the proposition that choices involving actual payments are substantively and
significantly different from choices involving hypothetical paynents.

Gven the relevance of the results fromour review of advances made in
Experinmental Econom cs (Chapter 1V) for an assessnment of the inplications of
this issue, we defer further discussions to Chapter VI wherein results from
all chapters are integrated to the end of offering tentative conclusions as
to the state of the arts of the CVM
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ENDNOTES

1)

8)
9)
10)

11)

12)

13)

14)

15)

16)

Chapter V
Bi shop and Heberlein, 1979, p. 327.

Bohm 1972, p. 125. Interestingly, when individuals asked
hypot hetical questions and were then asked for actual payment,
only 18 out of 54 changed their responses, an outcone Interpreted

b% Bohm as reflecting people's reluctance to "... inply a confession
that they had lied in the first round," p. 126.

As exanples, T. Feather, 1959 and P. Slovic and S.C. Lichtenstein,
1968.

See, e.g., GJ. Stigler and GS. Becker, 1977

As exanples, see T.C. Schelling, 1978, and J.W Pratt, D. Wse and
R Zeckhauser, 1979.

Such an approach is seen in expressed efforts"... to determne if
people will actually pay (as neasured by a HPM neasure) what they
wi |l pay (a hypothetical paynent measured by the CVM", in Schul ze
et al., 1981, p. 167.

See Burness et al., 1983, pp. 680-682 and Schul ze et al., July, 1983,
pp. 148-150.

Randal | et al., 1983, p. 639.
ld, p. 646.

This is an argunent nade in Schul ze et al., July, 1983, Chapter 1
and Burness et al., 1983.

See Schulze et al., July, 1983, section 1.F and Desvousges
et al., 1983, Chapter 8

See al so Kunreuther with Ralph G nsberg and Louis MIler, 1978
As another exanple of related results, see L. Robertson, 1974

As an exanple, see D. Kahneman and A. Tversky, 1972; A Tversky and
and D. Kahneman, 1973; S. Lichtenstein, B. Fischhoff et al.
1978; and B. Fischhoff, 1975.

Kahneman and Tversky, 1979, Tversky and Kahneman, 1981, and
P. Schoemaker, 1980.

See section 1.Cin Schulze et al., 1983, for a discussion
of experinental results suggestive of the nental account notion

See also ad passimin Schulze et al., July, 1983a, p. 170; see
also an earlier draft dated April, 1981)
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17) See, for exanple, T.D. Crocker and R G Cunmings, 1984
There is yet another functional relationship of potentia
I nportance, viz., "... the physical production and transformation
| i nkages between public policies and (environnmental /recreational)

values", S.S. Batie and L. Shabman, 1979.
18) R G Cummings, H'S Burness and R D. Norton, 1981
19) See, e.g., S. CGerking and WD. Schul ze, 1981.

20) See Cunmings et al., 1983, and Schulze et al., July, 1983.

21) Particularly see Desvousges et al., 1983, and Schul ze et
al., July, 1983, (the Grand Canyon experlnent)

22) As exanples, see N Georgeseu-Roegen 1958. N.E. Devl etogl ou
Feb., 1971 and R D Luce, 1956.

23) W find a second CVM study invol ving unknown C(a) and reliance on
C(p) in Burness et al., 1983, (also reported in Schul ze et

al., Julg 1983). Unfortunately the authors of this
study did not exanlne t he |an|cat|ons of varying C(p)'s on

derived WP.

24) As examples, see P.J.H Schoemaker, and H C.  Kunreuther, 1973, pp.
603-18; J.C. Hershey and P.J.H Schoemaker, 1980; R S. Gegory,
1982; and R Thaler, 1980.

25) See previously cited works by Schul ze et al., July, 1883,
and Burness et al., 1983. See also |I. Maid, J.A Sinden and

A Randal |, 1983

26) The context for the citation given above is "... variations in the
material s describing the contingent market . .."; |bid.

27) See J.D. Hey, 1983; W Edwards, 1954; and, nore generally,
G Stigler, 1950.

28)  "The (only) way that uncertainty enters into the choice problemis

when the choice nust be nade before it is known which
(post-choice state of the world) . . . wll prevail.’

Hey, 1983, p. 131

29) An interpretation admttedly inputed to Randall's statenment by the
authors in their best efforts to understand the point argued in the
statenent.

30) Schoemaker (1982, pp. 545-547); see also K E. Boulding, 1975, p. 84.

31) W note, however, the potential relevance of section V.B's discussion
of hypothetical v. actual payment for the framng of WP
questi ons.
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32) See also the use of 'budget constraint' argunents in assessing the
ti me-preference research hypothesis (3') in section V.C

33) Two of the three studies reviewed in Schulze et _al., 1981,
and studies by J.T. Daubert and R A Young, 1982, and
D.A Geenly, RG Walsh and R A Young, 1981.

34) In exanple, Schuman and Johnson, 1976; and |. Ajzen and M
Fi shbein, 1977.

35 Gether and Plott, 1979, this consistency is noted by
Randal | et al., 1983. See al so Pommerehne, Schneider and
Zwei fel, 1982; and Reilly, 1982.

36) For exanple, Burness et al., 1983, offer an EPA regulation

on hazardous waste disposal as a comodity when, it would seem
individuals are valuing their perceptions of changes in risk.
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VI, COVWPARI SON STUDIES: ~ WHAT |'S ACCURACY?

A I NTRODUCTI ON.

Thus far, we have exami ned results from studies involving experinents
with the CVWW as well as fromthe psychology literature and studies from
experimental economics, to the end of inquiring as to the extent to which
potential sources for biases identified in Chapter Il have been addressed in
works acconplished to date. At this point, the litany of potential sources of
bias in CVM neasures, along with pro-con argunents relevant for each source
presented above, may seem overwhelmng; after reading these chapters, the
reader may consider the case made for the psychol ogists' concern with
probl ems associated with "limted capacity for infornmation processing." In
any case, one sees in these discussions the fundanental issue which nmust be
faced if we are to neet the challenge of an objective assessnent of the CVM
this issue is described by the question: against what criteria is the
accuracy of the CWMto be evaluated? It would be inaccurate to say that
scholars working with the CYM have ignored the issue of assessnent criteria;
it would be accurate to describe a large part of the efforts to address

the issue as inprecise and intuitive. 1In [ooking to the CWMliterature, the
bul k of enpirical evidence offered in these regards is seemingly linted to
observations concerning the substance of CVM neasures of the sort: 'this'

evi dence suggests that it's good, 'this' evidence suggests that it's bad
The inability to weight evidence had invited recourse to 'counting types of

assessments as a neans for establishing accuracy in CVM neasures. As
exanples in this regard, "(CVM studies) have generated a 'solid core' of

value information which performs well ..." (Randall et al., 1983, p

640); "More verification of (CVWW) ... results through repeated application
and conparison with actual behavior ... is necessary" (Rowe and Chestnut,
1983, p. 409); "There is no objective, a priori manner by which the
accuracy of survey neasures can be proven (or ... disproven ... ); if
successful, however, repeated experiments ... (may redefine) ... economsts
reservations ... (about the CVWW." (Cunmngs et al., 1983, p. 12)

In considering the question as to appropriate criteria against which to
assess the accuracy of measures derived by the CVW two issues are of
primary inmportance. First, it is useful to recall the rationale for our
interest in the method. As discussed in detail in Chapter I, benefit-cost
analysis is used, however inperfectly (sections I1.B and Il.C), in assessing
optimal levels for a public investnent. At a conceptual |evel, applications
of benefit-cost analysis may be viewed as efforts to deduce market outcomes
(vis-a-vis the level of public investnent) that would obtain if such
investments were made under market conditions. Gven benefits (prices) and
costs determned by market institutions, public investments would be
provi ded at |evels at which marginal bene{?ts equal marginal costs

O course, for nost pure public goods -- particularly environnenta
goods -- market institutions do not exist. The CVWWis then used as a
substitute for the "missing' market; it is used to sinulate the market in
the sense of eliciting revelations of preferences (a wllingness to pay)
anal ogous to those which would have resulted under market conditions. Like
the market institution, the CVWMnust then be viewed as an "institution'

Thus, the general criterion against which to assess the CVM becones clear:
the extent to which the CVM.institution, and preference revelations drawn
therein, is conparable with the market institution and preference
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revel ations drawn therein.

The second issue of primary inportance for our discussions concerns the
notion of "accuracy" per se; i.e., what is (what do we mean by)
"accuracy"? Notwithstanding the many potential sources of bias in CWM
measures identified and discussed in earlier chapters, we nust ultimtely
address the question: how accurate are values obtained from CVM studies?
Are these values as accurate as values obtained from other traditional
approaches such as the travel cost method (TCM or the hedonic price nethod
(HPM? Qoviously, if both the CVM and, for exanple, the HPM give the sane
value for the sane commodity under the same circunmstances and if this can
be shown to be true when repeated for nany environmental conmodities, and,
if the HPMis viewed as providing accurate nmeasures of value, then this
may provide strong evidence vis-a-vis the accuracy of CVM neasures.
Unfortunately, as we argue below, all of the conparison studies undertaken
to date have failed to carefully assess the accuracy either of the CVM used
or the accuracy of the HPM (or TCM used for conparison. This |ack of
uni form approach for evaluating accuracy across the many individual
compari son studies has led to confusion and inconsistency in interpreting
the available evidence.

In efforts to address these issues, our discussions proceed as foll ows.
In sections B and C we review results from the various studies which
conpare val ues derived fromthe CVMwith val ues derived fromalternative
methods -- primarily the TCM and the HPM In reviewi ng these studies, the
inmplications of any study's results vis-a-vis the accuracy issue is
considered within the linmted context of statistical conparisons or, nore
often, less formal conparisons offered by the study's authors. In Section D
we consider results from conparison studies within a broader context for
"accuracy"; as a part of these latter discussions, we consider alternative,
related, scientific definitions for the accuracy of neasured values. In
section E we exanmine the inplications of scientific notions of accuracy, as
they are used in weighting the results from conparative studies, for neans
by which the CVM might be assessed in state-of-the-arts ternms.  Concl uding
remarks are offered in section F.
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B. VALUE COWPARISONS:  THE CVM AND THE TCM

Five major studies have been conpleted wherein primary attention is
given to the conparison of non-market values for environmental commodities
derived via the CWM with those derived fromthe travel cost nethod (TCM.
These are the studies reported by Knetsch and Davis; Bishop and Heberlein
Eesxousges, Smith, and MG vney; Thayer; Seller, Stoll, and Chavas; and

i sher.

1. Knetsch and Davis. The earliest study conparing val ue estinates
obtained fromthe CVWM with estimates derived from other procedures is
reported by Knetsch and Davis (1966). The authors conpared three nethods of
nmeasuring the benefits of recreation in the woods of northern Mine. Using
data obtained from an earlier survey by Davis (1963) they conpare
wi | lingness-to-pay estimates resulting from an application of the CVM to
values related to individuals' "willingness to drive' and to values derived
fromthe TCM

CW interviews were conducted in the Pittson Farm area (in northwestern
Maine) of 185 hunters, fishers and canpers using the area. The
respondents were asked if their decision to use the site would change if
the cost of doing so increased. Costs were then systematically increased
until the respondent switched from "inclusion in" to 'exclusion from the
activity. For respondents who thought the original anount excessive, costs
were decreased until they switched from "exclusion from to "inclusion in
the recreation activity. The final amount was used as their maxinum
willingness-to-pay to participate in recreation activities at the Pittson Farm
area. The mean willingness-to-pay was $1.71 per househol d per day; obtained
val ues ranged from zero to $16. 66.

A neasure of wllingness-to-pay was then derived by a multiple
regression analysis of data derived via the CYM which denonstrated that
nearly sixty percent of the variance in bid values could be explained by
differences in household incones, degree of famliarity with the site (Note
perceptions of the 'commodity'?) and the average |length of each visit. By
adnministering a questionnaire to users stopped at a traffic checking
station, estimates of incone, length of stay and degree of site famliarity
for the user population were obtained. Wth these two pieces of
information, a demand schedule and total recreation benefits were estinated.
The demand schedule was derived from ordering the user popul ation by
calculated wllingness-to-pay, and the benefits were conputed from the area

under the demand schedule from the highest price to the price considered.
Their estimatae of maximum benefits (when 'price' is zero) to the 10,333

househol d days of recreation translates to a WIP of $1.71 per househol d per
day.

Knetsch and Davis then develop two additional estimates of willingness-
to-pay. The first estimate is based on 'willingness to drive' (WD), a
met hod earlier proposed by Ulnman and Vol k (1961). Individuals, the _sane
individuals interviewed for the CYM were asked how much further (in mles,
beyond the Pittson area) the individual would drive to avail hinself/herself
of recreation facilities like those in the Pittson area if they were no
|l onger to have access to the Pittson area. The authors assert that "...
wi | I'ingness-to-pay was found to increase about five cents per nile as a
function of willingness-to-drive additional mles" (Knetsch and Davis, 1966,
p. 137). A developrment of this finding is not given in the paper. Using
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this 5 cents/mle, WD data are used to estimte benefits attributable to
the Pittson recreation area; estimted maxi num benefits, the area under the
derived demand curve at a zero 'price', were $64,000, which conpares with
$72,000 derived via the CVM

The second alternative (to the CVM) val ue derived by Knetsch and Davis
was estimated with the TCM Visitation rates of visitors from groups O
counties were plotted against travel distance. The resulting "visitor days
as a function of distance travelled relationship was then converted into a
"visitor days as a function of costs' via costing distance at 5 cents per
mle for one-way distance; travel costs for 1,327 respondents (out O
a total population of 6,678) for whomPittson was not the primry
destination of their trip were arbitrarily weighted at .5  These TCM
procedures yielded an estimate of mnaxinum benefits, as defined above, in the
amount of $70, 000.

Knet sch and Davis acknow edge the crudeness of approximations derived
in their WID and TCM estimtes, a topic which we will not consider here
(Mendel sohn and Brown, 1983); of interest here are Knetsch and Davis's val ue
comparisons. Knetsch and Davis do not subject their CVM WD, and TCM
benefit estimates to statistical analysis in conparing them Rather, their
di scussions in these regards focus sinply on the denonstrated 'cl oseness' of
their results: i.e., upon casual inspection, $72,000 (benefits based on the

$64, 000 (benefits based on the WD method) and $70, 000 (benefits based
on the TGM are 'close’. Gven the sharp divergence and disparities in
assunmptions underlying the three neasures, the 12% maxi num difference
between the measures is indeed remarkable. Little basis exi sts, however,
for interpreting this 'closeness' beyond, perhaps, the authors' above-cited
observation that such closeness may indicate some prom se of the methods as
a neans for estimating benefits for recreation.

2. Bishop and Heberlein. The primary purpose of the paper by Bishop
and Heberlein (1979) (hereafter, B-H was to point out the biases that nay
result fromthe use of indirect and direct neasures of values for
non- mar ket goods, specifically the TCM and CVM  After discussing severa
potential sources of bias with the techniques, they undertake an experinent
designed to see how serious these biases actuaIIK m ght be.

B-H conducted three surveys of hunters who had received free early
season goose hunting permts in 1978. Hunters were divided into three
groups. The first sanple of 237 received a cash offer in the mail for their
permts. The checks ranged from $1 to $200, and the respondents were
requested to return either the check or the permts. The second sanple of
353 persons received a questionnaire by mail designed to elicit either their
hypot hetical w llingness-to-sell their permt or their hypothetica
w | lingness-to-pay for their permt. The third sanple of 300 received a
questionnaire designed to elicit factual information necessary to estinmate a
travel cost demand curve. The authors report a response rate of at |east
80% for the three surveys, and report that the results of a conparison O
differences in soci oeconom c and other characteristics found the three
sanples to be relatively homogeneous.

Results reported for the B-H study are given in Table 6.1. The actua
cash offers resulted in a willingness-to-sell figure of $63 per permt. B-H
note, however, that this figure may be conservative due to the $200 upper
limt on offers; regression results indicated that 10%to 12% of these
surveyed woul d have soid at a hi gher amount.
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Table 6.1

Summary of Results®

Total Consuner Sur pl us
Sanmpl e G oup Sur pl us Per Permt
(1978%)
1.  Actual Cash Ofers $ 880, 000 $ 63
2. Hypothetical Ofers:
WIlingness To Sell 1, 411, 000 101
W1 1ingness To Pay 293, 000 21
3. Travel Cost Estimates
Mdel 1 (tine val ue=0) 159, 000 11
Model 2 (time value=1l/4 nedian 387,000 28
i ncome rate)
Mdel 3 (time value=1/2 nedian 636, 000 45
i ncome rate)

a. Source: Bishop and Heberlein (1979), p. 929.

The hypothetical wllingness-to-sell figure was quite a bit larger: $101
per permt. Here too, the maxinmum offer of $200 created sonme difficulty.
Regression results indicated that 35%of the hunters in this group woul d
have (hypothetically) 'sold if the offer were over $200. As a result, B-H
assert that"... had the nodels been truncated at a higher figure the
difference between willingness-to-sell neasured using actual noney and
measured using hypothetical dollars would have been even more pronounced".
(Bi shop and Heberlein, 1979, p. 924) Their second conparison was between
actual wllingness-to-sell, hypothetical wllingness-to-sell and

hypot hetical willingness-to-pay. Using the former as a neasure of consumer
surplus, (CS), they note, citing Wllig (1976), that WIS > CS > WP.

However, B-H argue that "... for the range of values we are discussing here
($1 - $200) ... willingness-to-pay, and willingness-to-accept-conpensation
should be quite close together". (p. 929) This however, was not the result

obtained by B-H B-Hreport a WIP figure of $21 per pernit, far bel ow the
$63 estimate of consumer surplus. Estimates of WIS and WIP, derived via the
CW are then conpared by B-H with three estimates of travel-costs,

differing only in the valuation of time spent traveling. Follow ng
Cesario's (1976) suggestion that tine be valued at between 1/4 and 1/2 the
wage rate, B-H set up three different travel-cost nodels. The first does
not include a value for time;, the second nodel values tine at 1/4 of nedian
income and the third at 1/2 of nedian-incone.
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As Table 6.1 denonstrates, even when the time spent traveling is val ued
at 1/2 of median incone, the travel cost estimte of $45 is substantively

(29% below the CWM estinmate of $101; both TCM and CVM val ues differ
substantively from the 'actual' cash offer ($63). Because of the

divergence between the various measures tested, B-H assert that 'the results
sunmarized here nust be interpreted as supporting the hypothesis that the
sources of bias listed above do have significant inpacts on (CVM and (TCW
val ues for recreation and other extra-market goods.' (p. 929)

As in the Knetsch and Davis study, B-H s conparisons of CVM neasures
with non-hypothetical (actual cash offer) neasures and TCM neasures is
qualitative in nature; their a priori expectations for conparisons are
that the neasures " should be quite close together" (p. 929) and data
conparisons are analyzed in terns of percentage differences: "... the (TCM
estimate averages only $45.00, 29% below the (actual cash offer) benchnark
figure of $63.00." (p. 929) W may then conclude little more than that,
whil e Knetsch and Davis report CYM and TCM neasures which are 'close', B-H
report CVM and TCM neasures which are not 'close'

3. Desvousges, Smith and MG vney. The study by Desvousges, Smth
and MG vney $1983) (hereafter, DSI\? is of particular interest for our
di scussions of conparative values for several reasons. It is a recent study
and the authors attenpt to deal with many of the measurement/conparison
probl ens encountered in earlier studies. Mst inportantly, the authors
attenpt to go beyond qualitative conparisons of CVM and TCM val ues in
formng and testing hypotheses concerning the relationships between such
val ues.

DSM make pairw se comparisons of the results from three different
techniques for estimating benefits attributable to water quality
i nprovenents.  The authors conpare user values obtained from both the TCM
and CVM and option prices obtained fromboth the CVM and contingent ranking
approaches. The comodities at issue in this study are water quality
changes in the Mnongahela R ver in Pennsylvania. Three different types of
water quality changes were considered. The first was a decline in water
quality resulting in a conplete loss of recreational activity in the River.
The second and third were increases in water quality from boatable to
fishabl e and boatable to swrmmabl'e Tevels, respectively.

The authors surveyed 303 households in a five county region in
Sout hwestern Pennsylvania, near the Mnongahela River. Personal interviews
wer e conducted from Novenber through Decenber 1981. As a part of the CVM
respondents had described to themthe hypothetical market, the conmodity to
be valued and the payment vehicle (higher taxes and prices). Respondents
were then asked their valuation of the comodity. A water quality |adder
was used to help the respondent establish a |inkage between an index of
water quality and an associated recreation activity. The respondents were
divided into four approximately equal sub-groupings. One group was given a
payment card with values ranging from$0 to $775 in $25 increments, and were
asked to pick any anount on the card, any anount in between the val ues
listed, or any other anount. A second group was asked their valuation
directly, without the use of a payment card or suggested starting point.

The third and fourth groups were given a 'startiqg point', i.e., they were
asked if they would be willing to pay $25 or $125, respectively. After

their yes or no response, a bidding process was used until a maxinum bid was
obtained. Each group of respondents was asked their wllingness-to-pay for
three water quality changes: to avoid a decrease in water quality to the
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point where the river could not be used; to raise the water quality |eve
from boating to fishing quality; and to raise the level fromboating to
swnming quality. Those who gave a positive response to the

boat abl e-fishabl e increment were asked their additional WIP to go from
fishable to swimmble, Only those who gave a zero bid for the

boat abl e-fishabl e i ncrement were asked the boat abl e- swi mmabl e question
directly. For others, it was derived by adding boat-fish bids to fish-swim
bids. After the final value for each of the changes was obtained, the
respondents were asked how nuch of this value was attributable to their
actual use of the River, a 'user value', and how nuch was attributable to
their desire to maintain options for future uses, i.e., their "option

val ue'.

Finally, the survey respondents were asked to undertake a contingent
ranking of options. They were shown four cards, on each of which was a
water quality ladder with an annual payment amount of either $5, $50, $100,
or $175 paired to no recreation, boatable, fishable, or swi nmble recreation
water quality levels, respectively. Respondents were asked to rank the
conbinations from nmost to least preferred. An ordered logit and an ordered
nornmal procedure (see Rae, 1983) were used to estimate willingness-to-pay
from the contingent ranking results

DSM al so used a generalized travel cost nmodel to estinmate recreation
benefits.  The nodel was devel oped fromdata drawn from 43 water-based
recreation areas surveyed in the 1977 National Qutdoor Recreation survey
The TCM data provided information on tine spent at a given site, nunber of
visits to the site, travel time to the site, and respondents' annual incone
To measure travel cost, the distance to a given site was obtained froma
Rand McNally Road Atlas. The marginal cost of driving to the site was
assumed to be $0.08 per nile. Thus, travel costs were derived by
mul tiplying the Iength of the trip (round trip mles) by mleage costs at
$.08 per mle. Since hourly wages were not available in their data set, DSM
used a sem -1og hedonic wage nodel to estimate hourly wages for each
individual in the sanple. The nean estimted wage rate of $5.44 per hour
was used as the opportunity cost of travel time, and onsite tine. O
course, this nethod differs fromthe approach used by Bi shop and Heberlein
(1979) who, as noted above, valued travel time (only) fromzero to 1/2 the
wage rate.

The results of DSMs estimations of contingent valuation, contingent
ranking and travel cost measures of water quality values are shown in Table
6.2 for each of the proposed water quality changes. Referring to Table 6.2,
for increases in water quality fromboatable to swinmmable levels, the option
prices obtained by the CVM range from about $25 to $60, depending on the
valuation format used. Simlarly, user values range fromabout $10.50 to
$51.00 (users only, see footnote a). The Contingent Ranking Method (CRV is
used for estimating option prices only. Depending upon the statistica
estimation technique used, the option price for the third category of water
qual ity change was either $108 (ordered logit nethod) or $112 (ordered
normal nethod). Simlarly, the travel cost method yields but one value, the
user value, which is about $15.00 for inprovements from boatable to
swimmable water quality.

Qur interest is in DSMs analysis concerning value conparisons. In
this regard, DSM conpare the CWM with the TCM and the CYM with the CRM
These conparisons involved two tests: a sinple conparison of sanple neans
and a statistical conparison of individual values. In terns of CVM TCM
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conparisons, the first test, a sinple (i.e., non-statistical) conparison of
means tested the hypothesis that the CV bid would be less than the TC
measure for water quality inprovenents, wth the difference being slight
about 5%  Thus, they test H,: CV = .95TC. For water quality

i nproverments, CV is greater than TC, except for the $25 format, where

CV < .95TC.  (See Table 6.2). In the case of a loss in water quality, CVis
| ess than TC, as expected, but nuch less than .95TC, the TC estimte is
nore than two tinmes |arger than the CV neasure. The authors argue that
this large disparity was likely the result of failure to consider the

effect of substitute sites as an argument in the demand function for a
particular site, overestimation of the TC neasure of ordinary consuner
surplus for loss in water quality. In spite of this, the authors express
sone surprise at the difference in magnitudes and directions of differences
between TC and CV estinmates.

But these were not statistical tests. Furthernore, the relevant
conparison, they argue, is against individual benefit nmeasures. To nake
these conparisons, they regress the CV measure of user value on the TC
neasure, using dumry variables for three of the bid elicitation methods.

In this respect, theY test three hypotheses. |If, as theory predicts, the
CV measure is only slighty smaller than the TC estinmate, then the intercept
of the QLS equation should not be different from zero. Equally inportant

iIf the two nethods result in conparable values, then the coefficient on the
TC neasure should not be different fromunity. If the valuation method
used in the CV survey has no influence on the resulting bid, then the
coefficients on these variables should not be different from zero.

The results of these tests are shown in Table 6.3. As in their
"sinmple' tests, the relationship between CVM and TCM values differs in the
quality-loss case from that in the quality-inprovenent cases. In the case
of a loss in water quality, their test results seem somewhat anbi guous
The test fails to reject the hypothesis of zero intercept, suggesting that
the CV and TC neasures are simlar. But the test for unitary slope (see
footnote b in Table 6.3) rejects the hypothesis, suggesting that, given the
magni tude of the coefficient on TC, CV neasures are nuch less than TC
measures of user values. The reason for the disparity, they argue, seens
to lie in the overstated TC estimates (mentioned above). "Based on the
associ ation between estinmates across individuals, there is support for the
conclusion that the travel cost nodel overstates the benefits associated
with avoiding the loss of the area.” (Desvousges, Smth, and MG vney,

1983, p. 8-17) Thus the statistical test results seemto support the
conclusion of the '"sinple' test.

In both cases involving water quality inprovenents their test results
are clearer. Both the null hypothesis of zero intercept and unitary slope
(see footnote b, in Table 6.3), are rejected at the 10% level. Since both
tests agree, the results strongly indicate no association between the TC and
CV estimates. The authors, however, caution against so strong an
interpretation of the results, because "the generalized TC nodel does not
permt the effect of the intercept to be distinguished fromat |east one of
the questioning formats. In the nmodels reported in Table 6.3, the intercept
reflects the effects of the iterative bidding format with a $125 starting
point." (p. 8-17) They also note that "... there is sone (ambiguous)
evidence to support the conclusion that contingent valuation nethod may
overstate wllingness-to-pay for water quality inprovenents". (p. 8-17) DSMs
concl usions do not effectively speak to the anbiguities that arise fromthe
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stark differences in CVMTCM rel ationships seen in the quality-loss and
qual ity-inmprovenent contexts. These differences invite speculation as to
the relevance of 'threshhold effects (Crocker, 1984) for their analysis,
particularly in light of the positive relationship between CVM and TCM
nmeasures in the quality-loss case and negative relationships between the
two neasures indicated in the quality-inprovenents cases

In terms of conparing CVM neasures with those derived via the
Contingent Ranking (CR) method, both methods undertake to measure
conpensating surplus, thus the null hypothesis tested is that CV = CR As
Table 6.2 reveals, however, the CR approach results in values that seem
consistently higher than CV values for water quality inprovenments. To
test the statistical significance of these differences, DSMregress the CV
measure of option price on the CR nmeasure, again using dumry variables for
three of the bid elicitation nodes, for inprovements in water quality --
CR neasures were not obtained for the water quality-loss case. Since the CR
val ue depends upon the payment |evel suggested by the cards presented to the
respondent, regressions were run for each of three different paynent |evels;
$50, $100, and $175. The results are shown in Table 6.4. As noted above, two
econonetric estimating techniques were used, ordered logit and ordered nornal
The three statistical hypotheses for these regressions are the sane as noted
above. In this case, however, neither the hypothesis of zero intercept nor Cf

unitary slope (Test Colum) can be_re{ected at the 90% level. This results in
the failure to reject the hypothesis that CV = CR thus, the contingent

val uation and ranking techniques nove in the sane direction across individuals,
with the CR estimates not significantly different fromthe CV estimates. The
authors warn , however, that despite the fact that both methods attenpt to
measure option price, since the sane survey asked for CV and CR estimates,
the strong rel ationship between them may sinply reflect the respondent's
efforts to appear consistent.

In summary, DSMs val ue conparisons between the CVM and TCM and bet ween
the CVWM and CRM yield interesting, but somewhat ambiguous results. The
authors find CV neasures to overstate WIP for inprovenents in water
quality as conpared to values measured by the TCM  Curiously, however, they

argue that these differences "... are not substantial and fall within the
range of variation of the contingent valuation estimtes across the question

formats.” (p. 8-21) In spite of the ambiguity of the test results, the
authors argue that, for |osses in water quality, the CV neasure is found
to be roughly consonant with the TC neasure. The authors do find

unanbi guous cl ose agreement between the CV and CR neasures of WP.

4. Seller, Stoll and Chavas. (ne of the nore recent study conparing
travel cost and contingent survey nethods is by Seller, Stoll and Chavas
(1984) (hereafter, SSC). The authors conpare a regional TCMwith two forns
of the CVWM an open-ended questionnaire format (simlar to DSMs direct
question approach) and a cl ose-ended format (multiple starting points).
Since the authors assert that the reference level of utility is
nonparticipation in the activity, an equivalent measure of wllingness-to-
pay is derived.

The interviews were conducted with past and present users of one of
four lakes in Eastern Texas: Lakes Conroe, Livingston, Sonmerville, and
Houston.  The authors used a mail questionnaire to gather the travel cost
and contingent valuation data. The questionnaires were nailed to 2000
regi stered boat owners in the 23 county area surrounding the four |akes,
identified as the major origin of nost users.
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TCM invol ved estimating a system of demand equations

The
4
= b s
vij o + 5 Bjk Co ¥ jYi + szi + eij (1)
wher e
Vij5 = the nunber of visits to the jth site (j = 1...4) by the
ith househol d,
Cix = costs_ incurr household i while at and traveling to

ed b
sitek (k=12

¥; = income of household i
2y = denmogr aphi ¢ vari abl es,
a, B, = paraneters to be estimated, and
jivi’3
€gj = error term

Costs were measured as gasoline expenses only, with the value of
travel time set at zero, using the equation

Cik = (2djk/mpgy; x 1.10) + Ejx + (gasix x 1.10) + feesik!

wher e
dig = one-way distance for household i traveling to site k

average mles per gallon on household i's vehicle,

weg; =

1,10 = average cost of gasoline (1980 dollars per gallon),

Bik = other variﬁPle costs incurred by household i traveling
to site K,

8333y = nunber of gallons of gasoline used by the pleasure boat,
user and/or entrance fees.

Specifying a priori a linear system of equations,
site were neasured using the TCM as

benefits from each

C.
S R ] (2)

where M = Marshal | ian consuner surplus

dcj = change in travel costs, with Cj the vertical intercept on V.
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O the 2000 questionnaires nailed out, 731 were used to gather trave
cost data. The four demand curves generated from the data using equation 1,
holding Y and Z constant, are shown in Table 6.5. The authors do not report
standard errors or t-statistics associated with the coefficients. The
average (Marshallian) consuner surplus associated with each site was
cal cul ated as the area under V above the current expenditure |evel at the
mean nunber of visits for each |ake. The results are shown in colum 3 of
Table 6.5. As is apparent by the results, willingness-to-pay for recreation

at the Lake Livingston greatly exceeds that for the other three areas
conbi ned.
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Table 6.5
Results of the TCM

Aver age
Area Denand Equation@ Consuner Sur pl us
Lake Conroe Viz14.26 - 0.23Cq $32. 06
Lake Livingston Vo-10.08 - 0.12C2 $102. 09
Lake Sonerville V3- 8.63 - 0.13C3 $24. 42
Lake Houston Vy- 3.28 - 0.04Cy $13. 07

a/ Vs = nunber of visits at site j, (]
visiting site j.

1
-

...4) and C; = cost of

The CVM used two different bid elicitation approaches. One was an
"open-ended" approach wherein the respondent specifies the initial value
of the bid, a direct question approach simlar to that used by Desvousges,
Smth, and MGvney. The other was a "close-ended" approach wherein the
respondent is given an "estimate" of the cost and asked to respond "yes" or
"no" to the willingness to pay question.

Respondents to both fornms of the survey were asked their wllingness-to-
pay an annual fee for a boat ranp permit. Two questions were asked in the
open-ended format:

(1) How high could costs go to keep you using this site just as
of ten?; and

(2) How high could costs go if you were restricted to using this
site half as often.

Answers to these questions were used as two points on a Bradford-type bid
curve for each individual. The bid curve is specified as
WP = F(QY)

wher e

WP = the H cksian equivalent neasure of wllingness to pay,

O
1

the nunmber of visits to the site (annually), and
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Y = the respondents' incone.

O the 2000 questionnaires sent out, 275 using the open-ended formt
were used. The bid curve was estimated fromthis data using three different
functional forms: linear, linear with a squared termin Q and double
logarithmic. The authors differentiated the log formof the bid curve to
find the inverse H cksian demand curve. Since the reference |evel of
utility is nonparticipation in the recreation activity, the area under the
Hi cksi an demand curve at the nmean nunber of visits is the equival ent measure

of consumer surplus. The demand curves and surplus measures are shown in
Tabl e 6.6.
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Table 6.6
Results of the Open-Ended CVM

Sur pl us
Areaa Demand Equati ons G oss Netb
Lake Conroe dWIP/ dV = 1.79v--75 $9. 06 - $8. 65
Lake Livingston dWIP/ dV = 1.52v-.80 $8. 87 $1.09
Lake Houston dWIP/ dV = 1.22v--70 $3.81 -$2.28

a The results of the demand relationship for Lake Somerville were considered
by the authors to be unreliable because the demand curve was not downward

sloping and lay in the fourth quadrant. Hence no results for Sonerville
were reported

b Net surplus values were obtained by subtracting average |aunch fee
expenditures from gross surplus

Refl ecting on the negative values for the surplus neasures at Lakes
Conroe and Houston, the authors conclude

"The negative values ... seemto indicate that people reported
they were willing to pay less for an annual ranp permt than
they already paid in total launch fees over the year on a per
visit basis." (p. 22)

They argue that the negative and |ow results indicate that the open-ended
questionnaire technique may be unreliable.

For the close-ended format, respondents were asked to respond "yes" or
"no" to the follow ng question:

"I'f the annual boat ramp pernit cost $X in 1980, woul d you have
purchased the permt so that you could have continued to use the
| ake throughout the year?" (p. 15)

Ten values for $X were used, ranging from $5 to $300. The authors use a
bi nary response nodel (because the answers are binary -- yes or no) to
analyze the results. Assuming a |ogistical cumulative distribution
function, a logit procedure (using maxi mum |ikelihood estimation) was used
to estimate the probability that the respondent will answer "no" to a given
val ue of X

Varying the nunber of annual visits from1l to 30, a Bradford-type curve
was derived for each of the lakes. O the surveys mailed out using the
cl ose-ended format, 211 were used. Differentiating the bid curves-produced
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a Hicksian demand curve for each lake. Finally, the area under each demand
curve at the nean nunber of visits to each lake is the gross neasure of
wi | |'i ngness-t o- pay. The results are shown in Table 6.7.
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Table 6.7
Results of the O ose-Ended CVM

Areaa G oss Surpl us Net Surplusb
Lake Conroe $53. 94 $39. 38
Lake Livingston $42. 40 $35. 21
Lake Houston $36. 34 $31. 81

a Again, the results fromLake Somerville fail to produce negatively sl oped
demand curves, hence were considered unreliable.

b Net surplus values were obtained by subtracting average |aunch fees from
gross surplus.

The authors conpare the results of the TCMwith both CVMformats, with
two caveats in mnd. First, the TCM produces a Marshallian neasure of
consuner surplus, while the CVM produces a Hicksian neasure of equival ent
variation. However, since the authors report a small incone effect they
note that the difference should be small. Second, they note that the TCM
produces results for boating only. Thus, they assert that this may cause a
smal | divergence in the two neasures. The hypothesis tested in the
comparison is that the CvMvalue will exceed the TCMvalue: CVM > TCM
(Al'though they state the difference to be small, the authors do not
specify how small, only “conparable").

Confidence intervals are established at the 95%/level to test for

simlarity in the bids. The results of the tests are reported in Table 6.8
For the open-ended questions, the null hypothesis of "conparable" means was

rejected at each of the sites. As is clear in Table 6.8, the open-ended
questions consistently produce smaller (in sone cases negative) estimates of
average consuner surplus. For the close-ended questions the null hypothesis
is not rejected, the mean bids derived fromthe PCM and CVM are
statistically equal

In sunmmary, one comment is in order. SSC attenpt to determine the
accuracy of the reported bids by relying on respondents' assessnent of the
accuracy of their stated bid. Survey participants were asked if they felt
their stated willingness-to-pay to be "quite accurate", "accurate in a ball
park kind of way", or "there is no way | could come up with accurate
answers”.  They report that the mgjority (63.4% of the respondents to the
cl ose-ended questions felt their bids were "quite accurate”, while the (41%
of the respondents to the open-ended questionnaire felt they could only give
"bal | park" accurate responses. In addition, they report that the portion
of "inaccurate" responses was higher for the open-ended format (24.8% than
for the close-ended format (9.2%. However, it seens fair to say that one
can not, in fact, conclude that the close-ended question fornmat produces
results which are nore reliable than alternative formats. |In addition, a
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one-shot response to a single yes-no question gives much less information
than soneone's open-ended direct response; e.g., even if a response of $75
is fairly inaccurate, it probably tells us nore than if the respondent said
"yes" to the question "would you be willing to pay $10?" Slovic, et al
(1980) as well as Kahneman and Tversky (1974) report that individuals are
consistently observed to overstate the degree to which their responses to
questions involving some uncertainty are accurate. (See Chapter V for a

di scussion of this issue.)

5. Thayer. Thayer's (1981) study involves the conparison of val ues
derived via the CVWM with values derived froma variant of the TCM as the
TCM is generally structured. Thayer conmpares CV values with val ues derived
froma 'site substitution' method (SSM which, as will be shown, is
rem ni scent of Knetsch & Davis' 'willingness to drive' nmethod

Thayer's concern is in conparing CYMvalues with values fromthe SSM as
well as in testing nethods for dealing with starting point, hypothetical and
information biases -- biases which are discussed above in Chapter I11.
Thayer conducted a survey in the Jemez Muntains of northern New Mexico
Recreators in the area were asked their willingness to pay an entrance fee
to prevent the devel opment of a geothermal power plant in the Jenmez
Muntains . They were also queried as to contingent site substitution plans
should the plant ultinmately be constructed

Respondents were shown photographs of geothermal devel opnents in other
wilderness sites, and a map of the area where the Jenmez plant would be
built. In addition, the increased noise |level and odors associated with
geot hermal power plants were described in detail. A bidding procedure was
then initiated, following closely the methods used in Randall, et al.
(1974).

Thayer attenpted to control for starting point bias by separating the
respondents into two groups. For the first group, bids began at $1 and were
increased in whole dollar increments until the respondent would pay no nore
wher eupon the amount was decreased in quarter dollar decrenents until a 'no
more' response was given. For the second group, the bidding process was
reversed, bids began at $10, were decreased in dollar anounts, then
increased in quarter amounts. A conparison of the nean bids fromthe first
group with the second group showed the bids to be not significantly
different at the 10% Il evel

The final test was for hypothetical bias. It was in this regard that
Thayer conpared results fromthe CVM with those fromthe SSM Hs
hypot hesi s was that cost of traveling to a substitute recreational area
represented a mininumloss in consuner's welfare from devel opment in the
Jenez. Thus, site substitution costs should represent at |east the mni num
they would be willing to pay to prevent devel opment of the geothernal power
pl ant . If the site substitution neasures are simlar to derived CV val ues,
he argues, then CV values are not influenced by the hypothetical nature of
CcW

Due to data limtations, Thayer was unable to performa conparison-of -
means test. Thus, as in nmost earlier studies, his value conparisons are
qualitative in nature. Thayer observes that the range of val ues for
addi tional SS travel costs -- from$1.85 to $2.59 -- brackets the nean
wi | lingness-to-pay estimate fromthe CYM of $2.54 per househol d per day.
(See Table 6.9)
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Table 6.9
Bi dding Gane and Site Substitution Results*

Bi ddi ng Gane Site Substitution

@0. 04- $0. 20 @0. 05- $0. 07

G oup Bid ($1976) ($1976) ($1976)

Dayt ri ppers 2.56 1.28-6.39 1.60-2. 23
(2.86)

Canper s 2. 48 2.01-10. 05 2.51-3.52
(1.54)

Popul at i on 2.54 1.48-7.40 1.85-2.59
(2.53)

Source:  Thayer (1981), p. 43, ($1980).

* standard deviations in parenthesis.

Based on this observation, Thayer draws two conclusions. First, that "...
the site substitution nethod, used as a cross check agai nst bidding gane
(CVM results, indicates that the survey aé)é)roach gi ves reasonabl e estinmates
of consuner's welfare loss ..." (Thayer, p. 43) and, nore strongly,
that "These results indicate that the (CYM.. can provide accurate
(enmphasis added) estimates of ... welfare | osses associ ated with
environmental degradation”. (p. 44) Secondly, and nore strongly, Thayer
suggests his results "... dispel the argument that inaccurate responses are
introduced by the hypothetical nature of the (CVM." (p. 43)

6. Fisher. Fishers' (1984) paper differs fromearlier-reviewed
works in that his TCM CVM conparisons are based on primary research
conducted by other researchers. H's TCMvalues are taken fromM I |ler and
Hays' (1984) study of consuner surplus val ues associated with freshwater
"fishing days" in five states. CVMvalues are taken froma study by Looms
(1983) wherein mean estimates of willingness-to-pay (per day) for trout
fishing in eleven Western States are estimated. TCM CVM conpari sons can
then be made for two states -- Arizona and Idaho -- included in each of the
two studies, if we assume that values for "trout fishing" will not differ
significantly fromvalues attributable to the nore general activity
"freshwater fishing".

Rel evant val ues reported by Fisher (1984, pp. 28 and 30) are as
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foll ows:

TCM Val ue for
Freshwat er Fishing Days CWM Val ue for
State (Intra State Mean) Trout Fishing Days
Arizona $35. 00 $19. 54
| daho 27.00 12.93

Drawing on, and agreeing with, argunents by Brookshire et al.
(1982), Fisher argues that CVM val ues may usefully approxi mate TCM val ues
notwi thstanding "large" differences such as those seen above: "... in
conparing the estimates of Loomis with those of MIler and Hays ... the TCM
and CVM day val ues are definitely close enough to eachother that either--
or both -- can serve as a val uable guide to resource nanagers" (p. 29).
Rel ated to the "order of magnitude" issue that will be discussed later in

this Chapter, Fisher suggests that ".. if .. information is accurate to
within a factor of say, two or three, it (sic) is probably nuch better in
most cases than no information at all." (p. 26)
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C VALUE COWPARI SONS:  THE CVM AND THE HPM

The second set of value conparison studies to be considered, focuses on
conparisons of values derived by the CVWM with those derived from the Hedonic
Price Method (hereafter, HPM. The HPM introduced by Rosen (1974),
involves, in operational terns, the identification of "attributes'
associated with a market comodity and the deconposition of the comodity's
market price into values attributable to each of the comodity's attributes.

In applications of the HPM the comodity's market price is generally
regressed against attributes in efforts to assign values to attributes.

Applications of the HPM have been promnent in the literature concerning the
val ue of safety (e.g., Thaler and Rosen, 1975).

There have been three conpleted studies wherein values for a public
good were estimted via the CVWM and the HPM  These are the studies by
Brookshire, Thayer, Schulze, and d'Arge and by Cunm ngs, Schulze, Gerking
and Brookshire, and by Brookshire, Thayer Tschirhart, and Schul ze.

1. Brookshire et al. In the recent study by Brookshire, Thayer,

Schul ze, and d' Arge (1982) (hereafter BTSd), the public good to be valued
via the CVW and HPM was air quality in the Los Angeles netropolitan area

The authors' objective was to use this study "... to validate the survey
approach by direct conparison to a hedonic property value study." (p. 165)
BTSd develop a theoretical argument for the existence of a rent gradient,
which is a mapping onto pollution-commodity space of the differences in
housing costs associated with air pollution. They show that the rent
differential (dR) can be conpared to wllingness-to-pay (WP), and in fact,
shoul d serve as an upper bound for WP values. They also assert that
because of the response of the people of California to pollution problems in
general, WP should exceed zero. Fromthis argument, the authors devel op
and test two hypotheses. The first is that the average WIP for an inprovenent
in air quality over a given comunity nust not be greater than the average
rent differential across that community, i.e., dR =WTP. Second, that
average WIP nust be strictly positive, i.e., WIP > 0

In order to test these hypotheses, BTSd collected data on air pollution
in several commnities in Los Angeles. They divided the region into three
areas, identifying comunities as having poor, fair, or good air quality. A
nunber of independent variables were used to characterize the hedonic rent
gradient equation, but they may be characterized by four groups: housing
structure variables, neighborhood variables, accessibility variables, and
air pollution variables. Due to collinearity between the air pollution
neasures, two separate log-linear equations were generated, one using
nitrogen dioxide (NO,) as one of the explanatory variables, and the other
using total suspendeé particul ates (TSP).

It should be made clear that the rent gradient -- the change
(differential) in property values attributable to changes (differential) in
air quality -- is the neasure to be estimated with the HPM  Thus, BSTd wi sh

to regress housing values against the four groups of variables described
above which include air pollution variables; the object, of course, is to
identify that part of property value differentials which may be attributed
to the site-specific property attribute: air quality. Necessary data for
estimating rent gradients were obtained fromrecords concerning 634 hone

sales during the period January 1977 to March 1978 for nine comunities.
After estimating the rent gradient, the authors then calculated the rent
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differential (dR) for each house in each census tract. The average rent
differentials are shown in colum 2 of Table 6.10 for the hedonic equation
using ¥0, as the pollution variable. The results show monthly rent
differentials ranging from $15.44 to $73.78 for air quality inprovenent
frompoor to fair, wth a sanple nean of $45.92. For inprovement fromfair
to good air quality, rent differentials range from $33.17 to $128.46, with
a sanmple nean of $59.09.

For the CVM application, personal interviews of a random sanple of 290
househol ds were conducted during Mrch, 1978. In three of the comunities,
respondents were asked how nuch they would be willing to pay to inprove air
quality in their area frompoor to fair. In six of the comunities,
respondents were asked how nuch they would be willing to pay to inprove air
quality fromfair to good. Respondents were shown nmaps with isopleths of
pollution levels in their area and photographs indicating the visual ranges
in poor, fair and good air quality regions. BTSd report that the
respondents had little trouble understanding the commodity they were
considering. Results of the survey are given in colum 4 of Table 6. 10.
Average nonthly willingness to pay (W for inprovenent to fair air quality
ranges from $11.10 to $22.06, with a sanple nean of $14.54. For inprovenent
fromfair to good air quality, (W ranges from $5.55 to $28.18, with a
sanmpl e nean of $20.31.

Finally, the authors test the two hypothesis noted above. As shown in
colum 6 of Table 6.10, the calculated t-statistics for the null hypothesis
that W= 0, indicate rejection at the 1 percent level in every comunity.
Thus, BTSd conclude that W> 0. In colum 7 of Table 6.10, reported
t-statistics indicate a failure to reject the null hypothesis that dR > W
at the 10% level. Thus, the a priori hypothesis 0 < W< dR devel oped by
BTSd is found to be supported by enpirical evidence, a conclusion

interpreted by BTSd as "... providing evidence towards the validity of
survey nethods as a neans of determning the value of public goods."

. 176
(p 2.) Qummings et al. Cumm ngs, Schulze, Gerking and Brookshire

(1983) (hereafter CSGB) conpare values derived via the CVMw th HPM val ues

reported in an earlier paper (Cunmngs, Schulze, and Mehr, 1978) as they
apply to a non-environnental public good: nunicipal infrastructure in

western boontowns. The authors begin with a discussion of the rationale
for using the elasticity measure, (e ), the elasticity of substitution of
wages for nunicipal infrastructure. The hedonic wage equation used in the
Cunmi ngs, Schul ze, and Mehr (1978) paper is then reviewed. The hedonic

elasticity neasure (e;) was based on 209 observations from 26 towns in the
Rocky Muntain region. The regression equation resulting fromthe pool ed

cross-sectional and tinme-series was:

InW = 8.43 + 0.1831nD - 0.0351nk
(0.022) (0.017)
where W= the wage |eve

D = the distance froma comunity to the nearest SNSA

k = the level of a per capita nunicipal infrastructure
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Standard deviations are shown in parenthesis. Thus, the coefficient on |nk
Is the measure of the elasticity of substitution of wages for
infrastructure:

€1 = -0.035. 3/

For the CVM application, a total of 486 residents of Farm ngton and
G ants, New Mexico, and Sheridan, Womng 4/, were interviewed. The
respondents were first informed of the current |evel of municipa
infrastructure in their area, and the nonetary value of the capita
facilities. The respondents were then asked how they woul d real | ocate the
services provided by their city. Gven this reallocation of capital, each
respondent was then asked his or her willingness-to-pay for a 10% i ncrease
in the city's capital stock, to be allocated in the manner preferred by the
respondent. A bidding game was then played until the respondent's maxinum
WP was reached. This WP value, denoted dW along with an individual's
current annual salary (W, was used to calcul ate

W/W
€onh = , h =1, 2, ..., 486;
%Ak

where %4 k is the 10%increase in capital stock. Finally, an average
elasticity neasure (e2) was calculated for the individuals in each sanple.
The results are shown in Table 6.11.
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Table 6.11

Elasticity Measures

Hedoni ¢ St udy* Survey*

Gants Far m ngt on Sheri dan
€4 2 2, n e, o e, n
-0.035 209 0.037 115 0. 040 278 0. 042 93
(0.017) (0.031) (0. 058) (0.078)

Source: Cummings, et al. (1983), pp. 4-6.

* Nunbers in parentheses are standard deviations.
n = sanple size

Fol I owi ng a procedure suggested by Scheffe (1970) for conparing a
regression coefficient to a sanple mean, the authors find the calcul ated
t-statistics to be 0.057, 0.083, and 0.088 for Gants, Farmngton, and
Sheridan respectively. Against a null hypothesis of equality between e
and e, (for each of the three towns), the authors report that such |ow
val ues indicate that one fails to reject the null hypothesis e, = e, at any
| evel of significance. Thus, they conclude that no statisticaﬂly
significant difference between the two measures exits. Fromthis, the
authors offer two conclusions. First, their results support the results
reported in Brookshire, Schulze, Thayer, and d' Arge (1982) in denonstrating

: that both hedonic and survey approaches yield conparable estimtes for
the value of selected public goods ...". (Cunmmings et al., 1983, p. 12)

Secondly, the authors suggest that:

"Wiile interesting, these results do not 'prove' the accuracy
of survey measures for public good values; ... survey and
hedoni ¢ val ues nmay be biased vis-a-vis "true' social values
for public goods. There is sinply no objective, a priori
manner by which the accuracy of survey neasures can be
"proven' (or, thus far, disproven ...); if successful

however, repeated experinents of the type reported above nay
go far in redefining sone of the econom sts' reservations
concerning the use of survey methods for valuing public

goods. " (p. 12)

3. Brookshire et al. (1984). In a recent study by Brookshire,
Thayer, Tschirhart and Schul ze (hereafter BTTS) an expected utility nodel of
self insurance that incorporates a hedonic price function is presented and
applied to lowprobability, high-loss earthquake hazards. Wile the centra

115



focus of the Paper.is the establishment of a hedonic price gradient for
earthquake safety in the Los Angel es and San Francisco areas and a test of

the expected utility nodel, a CVMstudy was al so conducted in Los Angel es
which, provides a basis for a conparison of results. The public good of
value essentially stems fromthe A quist-Priolo Special Studies Zones Act
passed by the California legislature in 1972 and anended in 1974, 1975, and
1976. Special Studies Zones are designated areas of relatively el evated
earthquake risk as indicated by geologic studies that have identified
surface rupture since the Hol ocene period (approximately 11,000 years ago).
Exi stence of faults, through these geol ogic studies, may be directly
observabl e through the distortion of physical features such as fences,
streets, etc., as well inferred from geonorphic shapes. The total nunber of
SSZ's designated in California as of January 1979 was 251. O interest is
the potential for the Alquist-Priolo Special Studies Zones Act to create a
market for avoi dance of earthquake risk where no such market existed
previous to the passage of the Act. Two elements of the legislation's
potential lead to the existence of such a market. First, when an SSZ is
designated, property owners are notified thus altering themto an el evation
inrisk relative to surrounding areas. Second, the process of selling
property located in an SSZ requires notification of prospective buyers that
in fact the property was located in an area subject to relatively greater
eart hquake risk.

The inpact of the Alquist-Priolo Act through the disclosure
requi rements formthe basis of a testable hypothesis via the HPM  The nul
hypot hesis is that consuners respond to the awareness of hazards associ ated
wth SSZ's as illustrated in sales price differentials for homes in and out
of an SSZ. The alternative hypothesis being that they do not.

The procedure, data sources and variable structures utilized in
estimating the rent gradient for the HPM are those followed in the air
pol lution study described earlier, (Brookshire et al., 1982). Specific to
the earthquake safety attribute a dummy variable which takes on the value 1
for homes in an SSZ and zero otherwise is used in the hedonic equation
Separate equations using housing data for 1972, a period before the
Al quist-Priolo Act was passed, and data for 1978, a period after the Act was
passed, were estimated. The dummy variable was insignificant in the 1972
equation and significant and of a negative sign in the 1978 equation
indicating that a significant safety variable was in fact a result of the
successful enhancenent of consumers' awareness of earthquake risk

In the CVM study, homeowners in and out of SSZ's were asked willingness-
to-pay (WIP) and willingness-to-accept (WIA) questions related to the
potential transfer of honeownership. Honeowners located in SSZ's were asked
how much nore they woul d pay to purchase the sane hone outside of an SSZ
Homeowners | ocated outside SSZ's were asked how nuch |ess expensive their
houses woul d have to be, for themto be willing to relocate in an SSZ

Utilizing a non-linear specification of the HPM Los Angel es County
results indicate that if all other variables in the specification (e.g.
housing attributes, etc.) are assigned their nean values, then living outside
of an SSZ causes an increase in home value of approximately $4,650 over
an identical hone |ocated in an SSZ. The CVWMresults -- the amount that
subjects would be willing to pay to purchase the same house outside of an
SSZ -- indicates that only 26% of the subjects would be willing to pay sone
positive anount to nove outside of the SSZ. An average of all CVM
responses, including zero bids, was $5,920 which is close to the average
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sale price differential of $4,650. Homeowners outside an SSZ, when asked
how nuch | ess expensive their house would have to be to nove, responded on
average with a value of $28, 250.

The results indicate that the WIP nmeasure stemming fromthe CVM study
are quite simlar to the HPM  However, the asymmetry between WA and the
WP is quite striking. The WIP versus WA dil emma aside, the results
suggest a consistent conparison of the HPM and CVMresults as applied to
earthquake risks.
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D WHAT IS ACCURACY?

Before interpreting the results from conparison studies reviewed above,
several comrents are in order. Notw thstanding the 'closeness' of
conparative val ues observed by Knetsch and Davis, the above denonstrated
notion that CVM TCM val ue conparisons generally raise nore questions than
they resolve, in terns of contributing to assessments of the CVM should not
be surprising. This follows fromthe nyriad of problens with the TCM per
se as a nethod for estimating values for non-narket goods. These probl ens
I nclude (Mendel sohn and Brown, 1983; MConnell and Bockstael, 1983, 1984;
and Hueth and Strong, 1984): value-allocation assunptions related to
mul ti-purpose 'visits'; dependence of costs on assunptions concerning
fixed/variable direct travel costs, costs (benefits?) of tine spent In
travel and on-site; and problens involved in obtaining values which are
appropriately 'marginal' vis-a-vis the sitelactivity in question. The
latter, 'marginal' issue may be best treated by Thayer's site substitution
approach (Knetsch and Davis 'wllingness to drive' approach). These
problens result in the di Sﬁe| ling of what was once regarded as the TCM s
greatest potential strength: appealing to the notion that visitor val ues
must equal or exceed travel costs (otherwise, the visit would not be nade,
see Knetsch and Davis, 1966, pp. 138-140), the TCM nust establish a | ower
bound on 'true' values. While, conceptually , this may be true for sinple
out - of - pocket travel costs, results fromenpirical efforts to neasure total
travel costs seenmingly belie this posited 'strength’ of the TCM As
denonstrated above, the relationship between TCM val ues and val ues derived
fromthe CVM (or any other method) depends, sinply, on what is assumed.
Thus, Knetsch and Davis find TCM ($70,000) = CVM ($72,000) assuning one-way
travel costs valued at 5 cents/mle; the value of tine is not addressed.

Bi shop and Heberlein find TCM ($28. 00-plus) > CVM ($21.00) with tine val ued
at one-quarter or nore of wage rates. Desvousges, Smith and MG vney (not
surprisingly, perhaps, in light of the above), find the TCMval ue in excess
of CW for deteriorations in water quality and, more renarkably, TCM val ues
| ess than CVM values for water quality inprovenents with tine valued at
fulT, estimated nmarket rates. Finally, Thayer, abstracting from 'tine'

i ssues, finds TCM ($1.28-6.39) < or > CVM ($2.48-2.56), depending on one's
estimates for out-of-pocket travel costs.

Al'l else equal, the HPM m ght be expected to result in value estinates
which nore closely approximte market values, thereby offering an appealing
standard agai nst which CVM values mght be conpared. Notwithstanding
estimtion problems in inplementing the HPM -- probl ens whi ch weaken the
"presunption of validity' often accorded methods based on 'real’
transactions (Randall et al., 1983, p. 636) -- some bases exist for
vi ewi ng HPM measures, conpetently estimted, as mnimally providing
‘qualitative, order of nmgnitude', estimtes of value. The adjectives
"qualitative, order of magnitude' may describe casual observations as to
wage/ quality of life trade-offs inplied for exanple, by mgrations of
workers to Alaska during the construction of the Al askan pipe-line: sone
part (hedonic price) of the high reported wages required to attract workers
for that project was surely attributable (broadly defined) to environnental
anenities. Mre formally, the results of Ridkers' (1967) seninal work
provi de compel ling enpirical evidence of inconme-environnental trade-offs
accepted by individuals: income reductions (hedonic prices) are accepted
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(paid) by individuals for quality of life amenities, including environnmenta
amenities

Estination problens abound in efforts to inplement the HPM -- to nane
but two: persistent collinearity between 'inportant' variables and
extraordinarily | ow explanatory power in regression equations (Brookshire

et al., 1984). One can only speculate as to the position of estinmated HPM
values in the range of deviations around a 'true' value for any non-nmarket
commodity. In this light, the authors reject as inordinately, and

unsupportedly, strong Brookshire et al. "s (1982a) interpretation of results
fromtheir conparisons of HPM and CVM val ues as providing evidence rel ated

to the validity (presumably, 'accuracy' vis-a-vis 'true' values) of the
CW as a neans for valuing public goods.

One cannot deny, however, the provocativeness of value conparison
results reviewed above in section C Gven the differing nethodol ogica

weaknesses which we understand a priori to be peculiar to each nmethod, the
conpatability of HPM and CVM neasures denonstrated in the four experinents

reported in these works is remarkable -- admittedly, it may al so be
puzzling. O course, this observation is remniscent of Randall et al.'s
(1983) conment: "Gven the relatively weak incentives for carefu

deci sion-making in contingent markets ... the relatively strong performance

of (the CVM is perhaps surprising." (Randall et al., 1983, p. 641)
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Wiile interesting, surprising, provocative or remarkable, the issue

remains as to what one mght conclude from the above-reported HPM CVM
val ue conparisons. O course, conclusions in this regard require sone
standard as to accuracy. Thus, our purpose in this section is to reconsider
t he conparison studies discussed above within a context wherein we first
attenpt to assess in broad terns the accuracy of each technique. W follow
the traditional definition of scientific accuracy which results in
statenments such as "the neasurement is accurate to within = "x" percent of
the measured value". Such a definition of accuracy is essential because
estimates of accuracy which economsts have inplicitly enployed, such as the
standard error of a regression coefficient in a hedonic equation, do not
reflect the many possible sources of inaccuracy such as inproper choice of
functional form sinultaneous equation bias, or inappropriate assunptions

on the distribution of the disturbance term etc. The only way to
incorporate a broader estimate of the total possible range of error is to
cat al ogue the docunented range of deviation In neasured values for a
particular technique. For exanple, Learner, in an article aptly entitled
"Let's Take the Con Qut of Econometrics" (Learner, 1983), argues that the
only way to assess the true accuracy of econonetric estimates is to perform
sensitivity analysis over such factors as choice of functional form

Sunmm ng up denonstrated possible sources of error as a percent of estimated
val ues then allows determnation of an econom ¢ equival ent of "reference

accuracy".

Reference accuracy is defined as the "limt that errors will not exceed
when the device is used under reference operating conditions" (Van Nostrand,
1970, p. 18). Thus, in scientific applications the "device" is a neasuring

i nstrument such as a scal e used for obtaining weight, whereas in economcs the
"device" would be an estimation nethod such as the CVWM TCM or HPM
"Reference operating conditions" (ROCs), in scientific applications refer
to limts on the relevant circunmstances under which the measurenment is taken
such as tenperature, atnospheric pressure, etc. In economc applications such
as the CVWM linmts also exist. For exanple, in using the CVM to maintain
the hypothetical nature of the surveY and avoid strategic bias, the
t echni que possibly shoul d not be enployed for current political issues where
i ndi vidual s perceive their answers will influence imediate outcomes (Rowe
and Chestnut, 1983).

W will further specify reference operating conditions for the CVM
bel ow, but note that, based on discussions given above in Chapters Ill and
'V, the technique must use willingness-to-pay as opposed to wllingness-to-
accept neasures of value and should not be applied to commodities with which
peopl e have little or no experience in making prior choices or which involve
a high degree of uncertainty.

A second aspect of scientific accuracy, significant digits, should be
noted since it is often a point of irritation when non-economsts,
especially natural scientists, exam ne benefit estimates produced by
econom sts.  An exanple will make the point clear. An econom st m ght
report that the average bid in an application of the CWM was $11.41. the
natural scientist will respond that reporting the result in this way is
I nappropriate since four significant digits are used, which does not reflect
the accuracy of the neasurement method. In this regard, the standard
deviation reported with the average bid is not relevant for assessing accuracy,
since a large value can result solely fromdifferent individuals having
different values (tastes) for the sane public good and since a highly biased

120



average bid may have a small standard deviation. Four alternative ways of
reporting the exanple average bid used above and the inplied accuracy of
each are as follows:

Nunber of Aver age | npl i ed
Significant Digits Bid Accuracy
4 $11.41 +$ . 005
3 $11.4 +$ .05
2 $11 +$ .50
1 $1 x 101 +$5. 00

Note that the inplied accuracy is one half of the value of the last reported
digit. (Kreyszig, 1979, p. 758) Econonmic value estimates are al nost al ways
reported as though they have at least three significant digits. W wll argue
bel ow that they, in fact, have a level of accuracy which inplies no nore than
one significant digit, i.e., an accuracy no better than about *50 percent of
the measured val ue.

A third view of the accuracy of scientific neasurements relates to the
"order of magnitude" of the estimate. For exanple, a scientist my argue
that the amobunt of C0; gas dissolved in the earth's oceans (an inportant
quantity in estimating the likelihood that burning fossil fuels will alter
the earth's climte through the greenhouse effect) is only known to within
one order of magnitude. What this would inply for estimating the accuracy
of econom ¢ measures i s shown on the vertical scale in Figure 6.1, which is
logarithmc in that each unit of distance on the scale, noving from bottom
to top, inplies a tenfold increase in magnitude. Based on discussions
given above, a willingness-to-pay bid of $10 obtained using the CVM paynent
card mght be raised by 40%to $14 by applying iterative bidding. A
corresponding w | lingness-to-accept bid may be as nuch as five tines greater
than the WP measure, or $70.00. The arrows in Figure 6.1 illustrate
these exanple bids along the logarithnmic scale. Note how the $10 and $14 bids
are relatively close, "of the sane order of magnitude", while the $70 bid is
close to the $100 level on this scale, an order of magnitude larger than the
previous two bids. Thus, one might argue that the iterative and non-iterative
wi | l'ingness-to-pay bids are "close", of the same order of magnitude, while
hypot hetical willingness-to-pay and hypothetical wllingness-to-accept neasures
are not "close" and nmay differ by about one order of magnitude. Physica
scientists and health scientists often argue that "order of nagnitude"
estimates are the best that can be made for conplex environmental processes
which may be relevant for many benefit-cost studies. As a result, econonists
may be in a relatively confortable position if they can avoid errors as large
as one order of nmagnitude such as inplied by the difference between
hyPotheticaI wi | lingness-to-pay and willingness-to-accept nmeasures of
val ue.

The range of possible error for the CVM derived from sel ected sources of
bias is seen in Rowe et al. (1980). Rowe et al. state that in exam ning
the effects of starting point, vehicle, information, and strategic bias, as
reported in several studies reviewed by them only strategic bias did not
seem to have a significant affect on bids. They conclude that the sum of
starting point, vehicle and information bias can be as large as 40 percent of
the estimated value. One additional source of bias is relevant. Schul ze
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et _al. (1981) show that use of a paynent card to record bids, results in bids
as much as 40 percent |ower than obtained with the use of iterative bidding.
Even though, based on the experinental evidence of Chapter IV, we reject
outright hypothetical wllingness-to-accept neasures of value, the sumof the
denonstrated possible biases is about 64 percent. In other words, an upper
bound bid of $10 could be reduced to $6.00 by the sum of the effects of
starting point, vehicle and information bias and further reduced to $3.60 by
choice of a paynent card for collecting bids. Averaging $10.00 and $3.60 gives
an exanple mdpoint bid of $6.80. If we report this bid, $6.80 as having an
accuracy of +50 percent the inplied range would be $10.20 to $3.40, very
close to the range inplied by known potential biases in the CYWM  Thus, one
m ght tentatively conclude that, given the current state of the arts, the CVM
is not likely to be nore accurate than x50 percent of the neasured
val ue

How accurate are the HPM and the TCM? Unfortunately, detailed
esti mates of the possible sources for and nagnitudes of errors associated
with these techniques, are not available. Even though HPM and TCM

(indirect market) techniques are regarded by some as yielding accurate,
mar ket - anal ogous val ues, a large nunber of theoretical and econonetric

issues are relevant to their use in estimating values for public goods.

For exanple, a possible identification problemwhich may arise in the use
of indirect market nethods for value estinmation has been anal yzed by Brown
and Rosen (1982). As noted above, a special problemexists with respect to
assunptions nmade concerning the value of tinme spent in travel when

Wil lingness-to-pay estimates are derived using the TCM (see for exanple
Cesario, 1976; Mendel sohn and Brown, 1983). All of these probl enms suggest
that estimating wllingness-to-pay values for environnmental comodities via
i ndirect market nethods may well involve sources for errors that exceed, in
substance and nunber, those relevant for estimates of ordinary denand

equations for market goods. However, we can show that even estimation of
ordi nary demand equations is subject to surprisingly large errors. Since

no systematic study has been done of the possible errors in indirect market

methods, we will assune that the errors in these nethods are at |east as
| arge as those which can be shown to exist for estimates of market demand.

Coursey and Nyquist (1983) apply a nunber of estimation techniques
which allow for alternative assunptions about residual distributions O
errors (including |east squares, |east absolute errors, Huber, Cauchy,
exponential power and student's t) in estinmating demand equations for six
mar ket comodities in three different countries. Thus, 18 separate denand
equations were estimated using six different procedures. Strong evidence
was found that the assunption of normality on the disturbance term was
generally violated and that the use of robust alternatives to "nornality"
assunptions was appropriate. Further, estimates of the intercept, income
elasticity and own-price elasticities in each case were highly sensitive to
choice of estimation technique. Changes in estimated intercepts fromthe
use of different techniques varied from5 to 747 percent and exceeded 50
percent in 8 of the 18 demand equations. Changes in estimted incone
el asticities across techniques varied from3 to 851 percent and exceeded 50
percent in 5 of the 18 demand equations. Finally, changes in estinated
price elasticities ranged from 14 to 183 percent across techniques with a
change greater than 50 percent in 12 of the 18 demand equati ons.

A few calculations will show that even if initial price and quantity
are equal, variations in estimated price elasticity |like those comonly
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found in the Coursey and Nyquist study will result in variations in
estimated willingness-to-pay which are greater than 50 percent. For
exanple, for the United States, the estimated price elasticity of demand
for clothing varies from about -.05 to -1. For a 20 percent increase in
quantity, the ratio of upper to |ower bound estimtes of wllingness-to-pay
is then about 3.2 assunming that the price elasticities are constant. A 3
to 1 ratio is, of course, consistent with an error range of 50 percent.
It would be nost useful if we had information as to the sensitivity of
nmeasures estimated by indirect market nethods to the use of alternative
functional forms and alternative included variables as well as the

rel evance of sinultaneous equation bias and alternative assunptions on the
di sturbance term  However the potentially large errors in estimating the
paraneters of ordinary demand equations, discussed above, would seemto
suggest that the accuracy of values estimated with indirect market nethods
is likely to be no better than +50 percent.

I[f errors in the CVW and the two indirect market methods, HPM and TCM
are likely to limt accuracy to no better than 50 percent of neasured
val ues, what are the inplications of the conparison studies? If, for
exanpl e, the measured value for a particular commodity using the CVWM IS
$10.00 and the sane commodity, under the same circunstances is valued at
$28.00 using the TCM are the two neasures different? Many of the authors
of the conparison studies would argue that these neasures are not only
different but, that since the TCMis based on actual as opposed to
hypot heti cal behavior, it nust be the correct value. In contrast, one might
argue that, based on the analysis of accuracy presented above, these two
exanpl e val ues are not distinguishably different since the CVM value has a
range of at least $5 - $15 and the TCM val ue has a range of at |east $14 -
$42 and these two ranges overl ap.

Table 6.12 presents a summary of results fromthe conparison studies
reviewed earlier in this chapter. Some of these studies offer a range of
val ues for the valuation nethods enployed based on cal cul ated vari ances,
standard errors, etc.; however, in none of the studies does one find
consi derations relevant for the "reference accuracy" of measures associ ated
with their estimation techniques. The nost striking aspect of data in Table
6.12 is that of the 75 conparisons given for the 7 studies, none of the
conpari son studies show a significant difference between val ues drawn from
alternative techniques using our criterion for accuracy. |In other words,
if reference accuracy is expressed in terms of x50 percent, ranges for
reference accuracy for the CYM and indirect nmarket nethods overlap in 13 of
the 15 cases (excluded are Desvousges, et al. (a) and Brookshire et al
(1982) (b). This finding of a lack of a significant difference between CVM
and indirect market values extends to Brookshire et _al.'s case (a) if
reference accuracy is stated in terns of +52% and to Desvousges
et _al.'s case (a) when reference accuracy is expressed in terns of +60%
Thus, in the 50-60% range -- surely a palatable range given the +50%
range of error attributed to estimtes of ordinary demand rel ati onships --
CVM val ues are consistently "accurate" estimations for values derived with
indirect market methods.

The reader may easily draw an incorrect conclusion at this point. This
result does not establish the accuracy of CVM neasures for any particular
commodi ty. Rather, it sinply appears that values derived fromthe CVMfal
within the range of "reference accuracy" (given the adnittedly large error
bounds devel oped above) for those commodities where indirect nmarket neasures
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TABLE 6.12

SUMVARY OF RESULTS FROM COWVPARI SON STUDI ES

CVM RESULTS 1/ I NDI RECT MARKET | STUDY
St udy Val ue = Met hod Values
Knetsch and Recreation $1.71 per TCM S1.66 per
Davis (1966) Days househol d/ day househol d/ day
Bi shop and Hunt i ng $21.00 per TCM
Heber | ei n Permts permt val ue of time=0 | $11.00
(1979) val ue of tine=3%
medi an i ncome $28. 00
value of tine=iy
medi an i ncone $45. 00
User Values: 2/
Desvousges, Water Quality average (across TCM user val ues:
Smith and | nprovenents: question formt)
MG vney a) loss of use $21.41 $82. 65
(1983) b) boatable to
fishabl e $12. 26 $ 7.01
c) boatable to
swi mabl e $29. 64 $14.71
Seller, Stoll Boat Permt to: cl ose- ended TCM Consuner  Surpl us:
and Chavas Consuner  Surpl us:
(1984) Lake Conroe $39. 38 $32. 06
Lake Livingston $35. 21 $102. 09
Lake Houston $13.01 $13.81
Thayer Recreation Site Popul ation Value [Site Popul ation Val ue
(1981) per househol d Substitution per househol d
per day: per day:
S2.54 $2. 04
Brookshire, Ar Qality 3/ HPM monthly val ue:
et al. | nprovenent s: ronthly value= (properc=
(1982) a) poor to fair $14.54 values) $45. 92
b) fair to good $20. 31 $59. 09
Cunmi ngs, elasticity of HPM elasticity of
et al. substitution (wages) substitition
(1983) Minicipal infra- of wages for of wages for
structure in: infrastructure infrastructure;
a) Gants, NM -0.037 29 nunicipalities:
b) Farmington, N M -0. 040 -0.035
c¢) Sheridan., WY -0.042
Brookshire, Naturasl Hazards $47 per HPM $37 per
et al. (earthquakes) mont h (property mont h
(1984) information val ues
1/ Mean values anongst respondents.
2/ Values apply to post-iteration bids for users of the recreation sites.

3/ Val ues

for

sanpl e popul ati on.
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can be obtained. Assuming that, within the range of +50% val ue
estimates derived fromindirect market methods include "true" valuations by
individuals, these results suggest that CVM values may yield "accurate"
estimates of value in cases where individuals have had sone opportunity to
make actual previous choices over that comodity in a market framework.
These studies do not denonstrate that people are capable of providing market
like values using the CVM for conmodities which are not already being
traded in existing markets, at least to a |imted or indirect degree. In
this latter regard, exanples include such "conmodities" as existence and
option values for preserving an environnental asset over which people have
no experience in making prior choices. W wll examne this argunent in
greater detail below.
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E | MPLI CATI ONS FOR ASSESSMENTS OF THE CVM

I f, as suggested above, the CVMis indeed "accurate" vis-a-vis
estimates for individual values derived fromindirect market methods, we
must then inquire as to the general inplications of this observation for
one's assessment of the CYM In this regard, we are left with the necessity
of defining conditions -- "reference operating conditions" (ROC) -- relevant
for estimtion nethods which may be expected to yield val ue measures which
satisfy the criterion of reference accuracy. To this end, we begin by
considering ROC s inplied by the institution underlying indirect narket
nethods: the narket.

In our society "the market" consists of many anorphous "nmarkets" which
differ in such things as degrees of organization and the necessity for
negotiation. Thus, as observed by Knight (1951):

"I'n economcs (a market) means the whole area, often indefinitely
defined, within which buyers and sellers of a conmmdity come together
and fix a common price .... The wheat narket is practically the world

the market for ... Dbrick froma snmall factory may not extend beyond
a fewmles." (p. 68)

As further exanples in these regards, the market for groceries is
relatively well organized and exchange involves little if any negotiation.
Towards another end of the spectrum the market for used furniture is less
wel | organi zed and exchange can, in sone settings (e.g., the flea market),
i nvol ve considerabl e negotiation.

Al so of inportance for our consideration is the fact that economc
deductions drawn from"the market" are conplicated by the fact that
conmmodi ties traded in a market are often heterogeneous. Thus, Knight asks:

IS wheat in Paris the same commodity as wheat in Ch|cago° ... 1s a
physically equivalent ... can of peas with a |label which is a guarantee of
quality, effectively the sane commodity as if it had an unknown name?" (p.
69) In terms of the efficacy of the market vis-a-vis fixing "a comon
price", these conplexities are substantively increased when dissinilar
commodities are jointly offered. An exanple nmight be a house; to
paraphrase Knight, are two physically equivalent (floor space, roons,
paint, appliances, etc.) houses, one located in (e.g.) neighborhood A and
one in neighborhood B, the same conmodities? Mst often, the answer is
"no" inasmuch as other neighbor-related "commodities" are offered in joint
supply with the house: crinme rates, quality of schools, proximty to
beaches, theaters, etc., and, possibly, environmental (air) quality. Each
of these commodities, in nost cases valued and desirable in their own
right, are obtained only in the housing "package". Since one cannot, in
choosing a house, pick the crinme rate from one nei ghborhood, the schoo

system of another and air quality fromstill another, the inplicit market
valuation of these comodities -- "attributes” of the house in a given
nei ghborhood -- will be inperfect measures of "true" values associated with

these attributes.

\What ever the characteristic of any given market, one of the nost
i nportant characteristics of the set of interrelations involving the
process of conpeting bids and offers which we call "the market" is its

capacity to " generate high quality information at |ow cost." (Heyne
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1983, p. 125) Thus, "... the nost inportant single cause of exceptions to

(market laws) ... is found in the condition: people do not know the
facts". (Knight, 1951, p. 69) The better organized the narket, the better
that people will "know the facts". In these regards, prices provide

val uabl e information and the nore such prices there are, the nore
clearly and precisely they are stated and the nore wi dely they are known,
the greater will be the range of opportunities available to people".
(Heyne, 1983, p. 125).

Thus, key "reference operating conditions" (ROCs) relevant for the
market institution include; first, the process of conpeting bids and offers
whi ch generates experience -- famliarity -- with that process; secondly,
and inplied by the preceeding, the generation of information via repeated
trials whereby again, experience and faniliarity with comodities and
exchange are derived, and thirdly, incentives for an individual's acquiring
and "processing” information inposed by his/her linited incone juxtaposed
with a nore or less strong desire to nmaximze consunption/savings
opportunities (maximzing behavior).

The inportance of the ROC s described above is nmade nanifest in
experinental economcs wherein efforts are made to sinulate these conditions
in an experimental setting. In Smith's (1982) recent experiments wth
auction mechani sns for public goods the followng rules (institution) are
inposed: (1) subjects offer bids within a well-defined information context
which allows subjects to calculate their net (nonetary) gains, (2
repetitive trials are required, which, along with a veto mechanism provide
experience and famliarity -- the opportunity to |earn maxim zing
strategies; (3) rules for group equilibriumare defined (in this case,
unani nous agreenent). (Smth, 1984, p. 927) Aside from Smth's work,
results from experinental econom cs in general-make clear the inmportance O
market-1i ke incentive structures and the trial-feedback-|earning process in
any effort to formincentive conpatible institutions and/or, nore
inmportantly, to elicit true, market-like preference revelation. As noted
in Smth's work, the inportance of repetitive trials -- a sequence of
trials whereby the individual 'learns' optinal strategies appropriate for
the new institution -- is further reflected in Coppinger et al.'s (1980)
observation:  "(one may) question whether any neani ngful one-shot
observation can (therefore) be nade on processes characterized by a
dom nant strategy equilibriunt. Mreover, we know from our discussions in
Chapters 1V and V that efforts to sinulate the nmarket institution require
that elicitation nodes focus on WIP (as opposed to WA) neasures and t hat
there be little uncertainty associated with outcones of bidding processes.

From the above, we may deduce the following ROC s relevant for the
CW

1) subjects must understand, be famliar with, the conmodity to be
val ued.

2) subjects must have had (or be allowed to obtain) prior valuation
and choice experience with respect to consunption |evels of the
commodi ty.

3) there nust be little uncertainty,

4) WP, not WA nmeasures are elicited.

ROCs 1 and 2 derive directly fromthe market institution (which
provi des high quality information at low cost). Mreover, in terns of ROC 1,
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results from psychol ogical research (Chapter V, above) point to distortions
in decision processes (framng biases, etc.) that arise when individuals are
unfam |iar with decision contexts; regarding ROC 2, results from
experinmental econom cs enphasi ze the inportance of iterative trials which
serve to provide subjects with valuation and choi ce experience -- subjects
must “learn" maximzing strategies; ROC 3 derives directly fromresearch in
psychol ogy and experinmental economcs: under conditions of uncertainty,

val uation decisions may be subject to distortions resulting fromthe use of
a wide range of heuristic devices. Finally, as discussed above in Chapters
[11 and 1V, WA neasures are generally found to be highly distorted
vis-a-vis "true" valuations as a possible result, psychologists would argue,
of cognitive dissonance.

The rel evance of the above-described ROC s lies in our expectation
that, if the CW institution satisfies them we would expect the resulting
measure of value to approximte narket-anal ogous values within a range of
error defined by "background" sources of error, suggested at the present
tine to be no less than +50 percent. If ROC s are not satisfied, the
range of reference accuracy increases, reflecting the errors associated
with the excluded RCC

A major state-of-the-arts problemis that we know |ittle about the
errors associated with the Reference Qperating Conditions (Table 6.13).
Recei ved research results suggest that if WA neasures are used rather than
WP neasures, the WA measure may be 3 or nore times larger than WP.

In terms of ROC's 1-3, however, we lack the data that would allow us
to quantify reference accuracy. As noted above, results from psychol ogical
and experimental economcs research tell us only in qualitative terms that
distortions -- errors -- will result when these ROC s are unsatisfied.
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TABLE 6.13
REFERENCE OPERATI NG CONDI TI ONS AND | MPLI ED REFERENCE ACCURACY

Ref erence Operating I mplied Reference Accuracy
Condi tion If ROC Not Satisfied
1. Famliarity Wth Comodity unknown
2. Valuation/Choice Experience unknown
3. Little Uncertainty unknown
4. WP Measure at least 300%

In Table 6.14, data are given concerning the extent to which ROC s were
general |y satisfied in selected applications of the CVM these applications
are described in considerable detail above and in Chapter I11I. Thus
in Brookshire et al.'s study of air quality in Los Angeles, subjects were
clearly famliar with the comodity, "snpg"; with average turn-over of
housing in the L. A area of 3 years, subjects generally can be assumed to
be know edgeabl e of the air quality attribute related to housing and housi ng
costs (advertisenents for housing in the L. A newspaper will many tines
include a description of air quality), in which case subjects had some degree O
experience in valuing choices with respect to "consunption |evels" of the
commodity (inmproved air quality). Also, uncertainty played a negligible
role in Brookshire et al.'s CVM application wherein WP neasures were
elicited. Analogous argunents apply to the study of nunicipal infrastructure
by Cummings et al.

To generalize these observations, we can identify eight studies which,
to differing degrees, essentially satisfy the above described ROCs: those
given in Table 6.12. In each of these studies, indirect market neasures of
value (using either the TCMor the HPM) were derived in addition to value
neasures derived by the CYWM  As indicated above, using +50 percent for
reference accuracy, in each of the eight cases we would fail to reject the
hypot hesis that the CVM measures and the indirect market nmeasures are the
sane. If one accepts Hedonic (or Travel Cost) neasures as including, within
a *50 percent range for reference accuracy, Vvalues which reflect narket-
anal ogous revel ations of preferences, then one's acceptance of the accuracy
of CVMval ues for applications wherein the ROC s are satisfied turns on the
question: do the fitteen conparisons given in these eight studies
c?nstitute t he preponderance of evidence required in science to establish
"facts"?

Finally, we nust ask: what of the CVM studies which do not satisfy
one or nore of the ROC's -- particularly ROC s 1-3 about which we know
little in terms of reference accuracy (e.g., referring to Table 6. 14
the study designed to derive existence and option values for visibility in
the Grand Canyon by Schulze et al. and Burness et al.'s toxic waste
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study). In such cases we can say no nore than that there exists no positive
evi dence that woul d support the accuracy of such neasures vis-a-vis narket
or market-related val ues. It nmust be said, however, that_negative evidence
in this regard does exist. Oder of magnitude differences between initial
val uations and val uations derived after prior experience (fromiterative
trials) with choice mechanisnms are suggested by research in experinental
econoni cs. Research in psychology has firmy established the distortions in
choi ces which attend decision environnents characterized by uncertainty and
unfam liar |earning/decision contexts. In short, we can neither confirm nor
deny the accuracy of CVM val ues derived in applications which do not satisfy
the ROC s; given the present state of the arts. However, avail able

evi dence suggests that such neasures may be seriously distorted.
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F. FINAL RENMARKS

The seven chapters of Part | of this book have focused on three ngjor
i ssues relevant for the CVWM  First, an effort was nade to provide the
reader with sone flavor for how and why interest in the CVWMwas initiated as
well as the rationale for and nature of early experinental efforts to
devel op the nethod; these were the topics addressed in Chapters | and I1I.
Secondly, the authors surveyed the literature to the end of identifying
clains for sources of bias in value neasures derived with the CV] after
whi ch the authors drew on research results reported in the econom cs and
psychology literature in efforts to assess the potential nature and inmportance
of these biases; our efforts to assess the strengths and weaknesses cl ained
for the CVM were the substance of Chapters IIl through V. Third, and
finally, in this Chapter -- Chapter VI -- the authors have attenpted to focus
the results of earlier analyses on the question of central interest in this
book:  how might one assess the accuracy of measures derived with the CVM
and what are the inplications of such an inquiry for the state of the arts
of the CYM as a neans for valuing non-narket, public goods?

Before summarizing results fromthe authors' considerations of this
state of the arts question, the reader is remnded of the ultimate end
sought in this work, viz, a broad, profession-wi de evaluation of the CVM
Sonething akin to this broad assessnment of the CVis sought in the
Conference described in Chapter | at which the state of the arts question is
to be considered by several scholars involved in one way or another with the
CVM as wel |l as by a Review Panel consisting of outstanding scholars in the
econoni cs and psychol ogy professions. Thus, the authors offer no
"conclusions” per se at this time. W have suggested a framework for
assessing the accuracy of CVM neasures which will hopefully be found as
provocative in the Conference's collective considerations of the CVM The
following summary of the authors' argunents are offered within this
context. The response to this assessnent framework by Conference
participants will be described in Part Il, and efforts to draw fina
;ﬁoclusions as to the state of the arts of the CVWMw |l be given in Chapter

Qur approach to assessing the state of the arts of the CYWMis couched
interns of instrunents and scientific neasuring systens wherein "accuracy"
is defined as follows: " conformty of an indicated value to an accepted
standard value, or true value ... accuracy should be assumed to nean
reference accuracy..." (Van Nostrand, 1970, p. 17). Reference accuracy,
expressed in terns of a range or span around the neasured variable (measure
X%, defines the limts that errors will not exceed when a neasure is
obt ai ned under Reference Operating Condition. Since our accepted standard,
or true values, are market values, the ROC's for the CVM suggested by the
aut hors are drawn from what we know of the market institution, as well as
what has been | earned in analyzing nmarket-Ilike behavior in experinenta
econonmics and in psychol ogy-related research. These suggested ROC s are

1) subjects -- participants in the CYM -- nust understand,
(be familiar with) the commdity to be val ued

2) subjects nmust have had (or be allowed to obtain) prior valuation
and choice experience with respect to consunption |evels of the
comuodity.

3) there nust be little uncertainty.
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4) WP, not WA, neasures are elicited.

| deal 'y, experinental research would have defined linmts on errors
associated with applications of the Cv which fail to satisfy any one of the
ROCs. This is not the case, however. In the present state of the arts,
such limts (very large limts) are known only in terns of ROC 4: WA
nFasures may approximate market values only in a range of some 300% --
pl us

In considering indirect market values -- values estimated by the TCM
and HPM -- we assert that reference accuracy for these measures can be
expected to be no better than that for estimates of parameters of
ordi nary demand functions (which arise from assunptions on residua
di stributions), which is the neasured val ue plus-or-mnus 50% State of the
arts information allows one to go beyond sinply deducing ROC s for the CVM
and, essentially, asserting that CVM applications which satisfy the ROC s
will yield reference-accurate nmeasures. Eight studies have been identified
(Tabl e 6.12 above) which derive CYMvalues as well as values fromindirect
mar ket met hods and which satisfy the ROC's for the CWM  In each case, one
fails to reject the hypothesis that the CVM neasure is the same (in
reference accuracy terns) as the indirect market measure. Thus, if one
accepts the reference accuracy of +50% as including "true" market val ues,
one has six tests which consistently infer that Reference Accuracy neasures
derived fromthe CVM are "valid". \Wether or not these six cases
constitute the preponderance of evidence required in the scientific method
to establish "facts" is, of course, a matter of judgenent

One may find little confort in these observations in terns of the
general promse of the CVMas a neans for estimating "accurate" val ues
attributable to broad categories of public/environmental goods. This
follows fromthe fact that, given the present state of the arts, a limted
nunber of environnental "comodities” are anmenable to CVM app||cation&
where the ROC's are satisfied. For such applictions, where the ROC' s are
pnot satisfied, the present state of the arts does not allow us to conclude
that accurate or inaccurate neasures will result. It must be said, however,
that while positive evidence vis-a-vis the accuracy of CVM neasures derived
under these circunstances does not exist, considerable negative
inferential evidence does exist in this regard

In closing, the authors recognize that while an assessnment franework
based on reference accuracy and the Reference Operating Conditions may in
form parallel objective frameworks for assessing accuracy in other
sciences, it may fall well short of "objectivity" vis-a-vis assessments of
the CW  This follows fromthe obvious fact that while the ROC s per se
may be objectively deduced from market institutions, their application to
assessnments of a CVM study may generally be subjective. For exanple, one
may ask: what degree of "familiarity" with a connndity Is required to
satisfy ROC 1, how nuch val ue/ choi ce experience (or hOM/ﬂHn re et|t|ve
trials) is (are) reqU|red to satisfy ROC 2; and how nuch is "litt
uncertainty" (ROC 3)? In response to these questions, our know edge of
markets, |essons drawn from experinental econom cs and psychol ogi ca
research tell us little nore than that, in noving frompure public goods to
conmon market goods, we can expect sonething of a continuumin meeting ROC s
as exenplified in Figure 6.2. Thus, noving froman "existence value" to a
hanburger we expect individuals to be increasingly famliar with the

"comodity" and to have had greater market-related experiences; along this
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Figure 6.2

ROC s and Market, Non-Mrket Commodities
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continuum uncertainties as to outcomes of transactions and the potential
for problems related to cognition are reduced.

In efforts to deal with these issues, the state of the arts is one
wherein we can sinply say that evidence exists which supports the
proposition that indirect market experience with a conmodity nay serve to
satisfy the ROC s: when the environnental good is a distinct attribute O a
mar ket -rel ated good (water quality in a tine/travel cost recreation trip or
air quality as an attribute of housing |ocations/costs),

exper|ence/fam||ar|ty with the market good seemngI% spllls over to the
individual's ability to value the attribute. Thus le not totally

answering the "what degree" and "how nuch" questions regarding the

satisfaction of ROC's, conparison studies my suggest cl asses of
envi ronment al / public goods which may be taken a priori as those which

woul d satisfy the ROC s for the Contingent Valuation Method.
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ENDNOTES

Chapter VI

1) Wile Rosen may be credited with the initial, rigorous theoretica
devel opment of the HPM the HPM per se was used in earlier
studies, nost promnently in R dker, 1967.

2) Researchers at the University of Woni ng have devel oped data anenable to

CWM and HPM anal ysis related to ozone concentrations in Southern
California; drafts of final conmparative results are unavailable at

the time of this witing, however.

3) Although the authors do not discuss the robustness of these results,
performng sinple two-tailed tests on the coefficient on Ink --

where the null hypothesis is that it is not significantlr di fferent
from zero -- the null hypothesis is rejected at the 5% [evel. Thus

e; IS negative and significantly different from zero.

4) These towns were included in 26 towns from which data were used in the
HPM st udy.

137



